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M Y JGU depends on my rolling stock. I've 
just got: to have good), sound, dependable 
lubrication. That means Marfak. I’ve fried them 
all,” 

This truck driver is no exception, With men 
who have to count cm lubri- 
cation — truck drivers, fire 
chiefs, doctors, taxi drivers, 
salesmen — it's Marfak Lu- 
bri Cation. 

Here's why: Marfak is 
made with heavy oil like no 



other lubricant and it stays on the job twice as 
long as ordinary grease. The -It)- Point Marfak 
Service is given o»/y by specially trained men and 
even they refer to Texaco "Chek-Charts," It in- 
cludes many little important services so often 
overlooked. 

There 1 ® no better lubrica- 
tion service anywhere. And 
don't forget this: proper 
Lubrication can greatly in- 
crease the trade-in value of 
your car. 

Copyright 1933 
The Tc* a* Company 




THE 40-POINT LUBRICATION AT ALL TEXACO AND OTHER GOOD DEALERS 




A NEW WILLARD DEVELOPMENT tkatgivesyou 
and your car Greater 



Built to last 68% longer than the average of 100 
other makes! Protected against internal shore circuits 
with Willard's exclusive Thread Rubber insulation! 





Irotection / 



Willard Safety- Fill Protects You from — 



When Of fii nary baHftrte* 
are over-filled the escoii 
electrolyte surges QuH 
through the vent*. When 
bile^n onto th* wiring or 
exposed rnekil parti of 
Ihe ter, tht* acid sorny 
tauifii Expensive damaga 
and carr**ioin- 



Has reserve capacity to handle auto-radios, heaters 
and electrical accessories as well as give you quick 
positive starting under all weather conditions! And 
now built with Safety -Fill, a positive protection 
against dangerous corrosion— a result of over-filling. 
That’s the NEW Willard 'H-R” — the battery your car 
really needs! 

Now available at your Willard Dealers’ at no increase 
in price. Be sure to see this ’ trail-blazing" battery, 

WILIARD STORAGE BATTERY COMPANY 
G&veJp-nd * Deltas ■ ios AngoJes * Toronto 



HOW WILLARD SAFETY-FILL WORKS 



m ii ci 



Place cap an 
SAFETV'VENlI 

farming 
ft?tk in brae (her 
Chamber, 



Fill well with 
water, /Itr tacA 
prevent* s a l P c i c n 
riling above hot- 
lam pf wait 



ft**# 

If th it acid remains an top 
of I he batlery II produces 
coffodocicablet and t*f mi- 
nds . l Land eat* away (he 
bo He ry era dta - - - res u I ( i n a: 
In substantial power lo**M, 
unexpected starting fail- 
ures end added expense. 



'flu# 

Service men ore virtually 
blindfolded when filing 
bn tip lies ja located that 
the level at the solution 
in each -cell ran not b*M<n 
One over -filling will do 
unlaid darn age. Wi I lord's 
SaFaty -fill cein'l be over- 
filled — if* eulamaiir. 



Aemorre filler 
cap fra m the 
£AlLYY-VLNf and 

solution drops f* 
cafrfoct level. 
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Pennies 

For 

Wings 



T„ e voice of a friend. Reassuring words from 
father, mother* son or daughter. A hurried call 
for aid in the night You cannot set a price on 
such things as these. 

Yet this is true telephone service is cheap 
in this country. No oilier people get so much 
service, and such good and courteous service, 
at such low cost. 




BELL TELEPHONE SYSTEM 



1 Ue Ball System cunlidlly invites y&ii !o visit its fftJtiijilS at the JVi’to 

World's Fair and the Goufan Gaft* inter pro Kona/ Exposition, San Francisco. 
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A Fortune on a Limb 

TT VEN the fruit industry has “talent scouts.'' One of 
them discovered in West Virginia a tree bearing 
yellow apples of rare flavor, crisp and juicy. He paid 
the farmer $5,Q0Q f padlocked the tree in a cage with a 
burglar alarm, and from shoots of the tree launched 
a variety that made a fortune. There might be a for- 
tune in it for you if you found a blight -resistant pear 
or a peach that could withstand northern winters. An 
article in the September issue, with eight pages of 
Color oto pictures, tells how nurserymen today are 
teaming with Nature. Right now they’re hunting a 
seedless, wormless apple. 

Driving a Bullet on Wheels 

npHUNDERBOLT^ the world's fastest car, has no 
* speedometer but at lop speed Capt. George Eyston 
could theoretically pick a howitzer shell out of the air. 
During a si x -mile - a - min ute run his body expands 
with heat so that he is stuck fast in the seat* These and 
other little-known sidelights are revealed next month 
in a signed story by Captain Eyston. 



TP WO fast passenger trains rush 
* headlong at each other, nei- 
ther engineer aware of the other* 
Sixty miles away a tower man 
flicks a button and opens a siding 
switch; streamliner and express 
meet arid pass without stopping* 
A freight engineer chats through 
the rails with the caboose uncou- 
pled ten miles back; robots report 
train movements, warn of burning 
bridges and snowslides. “Push- 
button Railroading,” in next 
month's issue, takes you behind 
the scenes on the railroads* 

Daredevil Models 



/~VN THE screen you saw the 
daring stunt man jump from 
a plane and land with his para- 
chute in a motorboat* Actually 
the movie producer couldn’t find a 
stunt man who would risk it* So 
Fred Jackman, whose hobby of 
building models turned into a 
business of making animated min- 
iatures, built a cotton aviator and 
dropped him from a tiny plane on 
wires to a boat on an artificial 
pond. Read “Models That Save 
Lives” in the September issue, 

Portrait of America 



rjlGGEST photographic job we 
know of is that engaging a 
fleet of fifty planes* They are tak- 
ing America’s picture from 14,000 
feet up, and the task calls for more 
than 1,333, OCX) nine -by- nine pho- 
tographs coveting every inch of 
some 3,000,000 square miles. An 
article in September describes this 
gigantic aerial undertaking, which 
will require §15,000,000 and sev- 
eral years to complete* 



FuWlslied monttiljj ty POPULAR MECHANICS CO. CM Ewt Ontario Slrpi-S, Clticaso. tJ, S. A Single copy In United Etflilss, 
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P Y ROIL DEFEATS THE FIVE SERIOUS 
HANDICAPS TO GOOD ENGINE OPERATION 



ttlifn your ;iuiinnri|>]ii' i* mw its engine mutt ettp? with 
live si-r Lou i li a iiUtca n& ■ rfio "by pfodULi>" ofcnRlTH'Oiivtatiun. 
They hm.' carbon, corrosion, “cndltiv hittniiii/ 1 kludge, and 
limn. Pyioil turs "t humlm doi\ii >k to tln st creators of serious 
engine trouble. l r ot Pyroil h a siif^uurd that subdue* their 
damaglnC ittHik, 

Pyroil Is p DtPiv oillncss lubrication product In concentrated 
form. It is entirely different from the rcfluluf tubrlcunt you 
Uvr. Pour only a ftw mi nee* of it in the crank case and fuel 
tank of your car. I'his is then red to every vital surface of 
your engine's Interior, Py roll's special film remains on tbvftv 
iiii|HiMflni metal sue I aces. There ii breaks Up anil disperse* 
power ktviilin A carbon, It prevent* corrusirtn — the cause of 
rapid wear. It combats the formal ion or dan^eron* "engine 
varnish." Harmful kludge and gum are dissipated by fu use. 

Trouble free drlvJtiG Is yours when Pyroil ride* uloniJ It fllves 
you a smoother running, longer lived automobile. I'ry pyroil. 
It costs mere pennies per use. It often sanea many doll ara in 
offsetting of hern 1 lav needed repairs. Sold the world over at 
service stations, garages, und accessory scores. ,Vslt for Lr ! 
Manufactured and Guaranteed by Pyroil Com pany , W. V. 
Kidder, rounder. S!i Pyroil lildg.. La Crosse, Wisconsin, L’.S.A. 



NOTHING FINER FOR 
NON-ABRASIVE NEW 
CAR BREAK IN! 

DISTRIBUTORS; 

CHECK AND MAIL 
COUPON FOR FRAN- 
CHISE FACTS - 





















I pVRyiL COMPANY I 

1 SH Pyroil Bldg,, La Crosse. Wisconsin. C, S, A. 

I Please ftirr me further facts of how Pyroil will save my j 
| < *r from the five handicaps of engine operation, 
j □ Also sent! details of you* plan for Distributors. 

^ NtiUc ,. , , , , | 

I 

I Address ............ . • ■ < < 

1 City ■ ■ State , ■ I 




sirtpv* 
At»0 TO 
CA$»OlL 
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Reversible-pitch propellers maneuver flying hoat.. k J_Z2 
“Blister** on camouflaged plane houses gunner. . . - „1&6 

Crash marker hall (or seaplanes. . , , ^20S 

Flying boat has range of 10,000 miles. .209 

500- mile plane speed sought in tunnel 

Air line travel sets records in 1 938 .££! 
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TOOLS FORI THE 



GET “Handyman" fools 

for your works bop. New 
speeds greater ease— driv- 
ing screws, boring holes! 
* fr Ya n k ce’* / Lt tidy mu n 
Screw Driver N0.133H— 
with Spring in Handle, 
$1.25, is ideal dr ill. 
No. 33H, without spring 
in handle, only 51*00. 

To horc hole* for screws, 
ream, etc., with Handyman 
No* 133H orNo.lJH, buy these 
•'Yankee" A evu stories, They 
fit Driver in place of blaJe. Sold 
separately, as below or in Pak; 

p|— - p ] 

"Yankee” Chuck and 3 Drills, 

Set, 39c. 

e=r-.r-^3? 

"Yankee" Prill 5/fll* 



L Y auke a' ’ 



Dr ill 7/fii* 

■" ' t 

Prill 0/tir 



“Yankee'* Countersink, 

Each 25c. 



"Yankee" %z" lilade for 
SHiaU screws. Each 12c. 

Accessory P ak No. 330H 
Com pie ic Set od Cli rd, 7Sc. 



Bi g News! Ge aui tie 
“Yaokee" quality now 
yours in a Small screw 
driver for Twenty-five 
Cents! “It Ratchets!" 
Gees the best of tiny 
screws . * * saves time, 
temper. Simply turn to 
and fra, Adjust ratchet 
to drive or draw screw. 



“Yankee" Handyman 
Ratchet Screw Driver 

No. 2H 


















Length, 4 l A^ 

look for "Yankee" Handymen 
Displays at Hardware Dealers 

j INTRODUCTORY COUPON 

North Bros. Mfg. Co,, Philadelphia, U.S, A, 

If dcaEcr Cannot supply you, cnrlo'it Money 
Order for delivery of “Yankee" 

IHiuiyntan Tools, as checked : 

□ No. 13 JH Spin! Driver, Spring in 

Handle. One >4" blade 5L2S 

D No. 1JH Spiral Driver, One Vi" blade.. 1M 

□ No. 330 H Accessory Pak Complete *75 

□ No. 2 H Screw Driver — "It Ratchets*’— *25 

, | MM. I l l I ' .. 
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HOUSEHOLD 
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BOATS AND BOATING 
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777777 262 


MISCELLANEOUS 


Aulo pistons turned into novel powder hex. . 
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fihnrk absorber* fur roller skates. 
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Sportswear jewelry and flower* of corw.. 

Carryin g wet oIT pal ntTngS .. 

Gear teeth bev eled on ends lne s E~casily,~ 

Hyndle'td rub soap eafnr over floor . . .,*„... .304 



.291 

rsua 

.304 



joints mafic ibis bench rigid 
Screen^ wire disk to clean artist** brush es. 



Wrist ho ldejr_ f or bill a ustc 1 ark* , 



.305 

.XCUJ 



.306 



Cork pads on miter HaUnr protect t Ei c work 



Barrels • kiddc iL a v\ in n . I y ucr. an P :.’.teJ!inIE] Gilsi, 
Hn tidling pipe with wopd pins protyeM threads.. 
Sign painter's bru sh hold er frarn lea il ... . . . . . . . 



3]J 

_115 



315 



.313 



IMPORTANT NOTICF 

It IS the IntcnliOli or this minza'^Lnr la provide Its readers with 
information regarding tn* latent dev tlopnicnts in the inecriatileal 
iirl* We tafce no responsibility as to whether the disclosures COfl- 
tfllnefl t si our articles nrr covered by patents and Advise reader* 
to Investigate this STihiact before making, uslnsr. or ^elline any of 
the products, machines, or processes described. In order to avoid 
posable HahJilty for patent infringement. 




Plan Your Future 

Choose Your Field NOW For Success 

Will you master fate or will fate master you? Tint's a question deserving 
your honest answer, , .right now I Actually it is largely up to you. You can do 
with Life almost what you will. LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialized training 
for which it is so fatuous. Choose vour field , . , now! Check the coupon 
below for the free booklet you want us to send you. It can be your first step 
toward assured success. 



Opportunities in 

Traffic Management 

The field of Traffic Management offers real opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up tlie ladder to financial success. Many LaSalle-trained 
traffic managers — in the railroad, truck and industrial 
held — now command salaries of $3, 000.00 to S5.0UQ-00 
a year— and better. Investigate. Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 

Law for Business Success 

And it isn't necessary to practice law to get this 
Success, lq fact probably most of the men who study 
law today have no idea of taking the bar examination 
or becoming lawyers— they want law training to help 
them master men and situations in business. You knew 
that — 

<1) the man with legal training is a leader — not 
a follower, 

(2J legal training keens your mind — clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

(3J k nowledge o f law simplifies the coin plications 
of executive work, 

(4) Many top executive places are filled hy men 
who have studied law. 

No matter whether you are in a big corporation ora 
small business — in a city ora little town — a practical 
knowledge of law can hardly fail to be of real and 
vital help to you in making n more successful career. 

In every state in the union you'll find law-trained 
men who came up through LaSalle. What others have 
done, you can do. 

And LaSalle offers either a futl law course leading to 
LL. B. or a shorter business law training — whichever 
you prefer. All text material including valuable 14- 
volumc Law Library. Training comprises the most 
effective features of modern law instruction. 

Executive Training 

Executives who arc efficient managers command re- 
sponsible positions and good incomes. And the need for 



trained executives is growing rapidly. We train you 
thoroughly at home in your spare ti me for every type of 
executive work— -teach you the principles and practices 
uied by our most successful business leaders and help 
you develop your management capacity — by a training 
built with the aid of outstanding executives. 

Become an 
Expert Accountant 

The Profession That Pays 

The demand for skilled accountants — men who really 
know their business — is increasing rapidly. New state 
and federal legislation requires much more* and more 
efficient accounting from business — big and small Cor- 
porations are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Busines:* 
Law, Organization, Management, Finance. Men who 

E rovc their qualifications In this important branch of 
usincss are rapidly promoted to responsible executive 
positions — given an opportunity to earn real salaries. 
The range is from $2,000.00 to $10,000.00 a year — -even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding of Higher Accountancy* 
master its fundamental principles* become expert in the 

E > radical application of these principles — 'this without 
oring an hour of work or a dollar of pay. 

Your training will be under the direct supervision of 
a staff of legal, organization and management special- 
ists, business efficiency engineers and Certified Public 
Accountants. 

^Preli rn i na ry k no wled gc of bookkeeping is un necessary. 
We train you from the ground up, or from where you 
now are, according to your individual needs, 

Mr. Salesman: What’s Wrong? 

Why aren’t you making more sates — more money? Ts it 
you — or your proposition? Check up first on yourself. 
Other men — no better than you — have found their 
earnings jump and slay up when they trained with 
LaSalle, Literally thousands of men— many of them 
years at the game — have increased their safes volume 
and earnings through home study with LaSalle guid- 
ance. Sound— practical — usable — right from field ex- 
perience. Train for lop-notch production with LaSalle. 



LASALLE EXTENSION UNIVERSITY A C «KEBBK , “ Depu S64-R, Chicago 

1 would like to have your special booklet — without any Cost or obligation to me — about my 
opportunities and your success training in the business Odd I have checked. 



□ n I a tier Accountancy 

□ Law: Degree of IX, it, 

Li Truffle Management 

□ Modern Salesmanship 

□ SusiDnsii Management 



iName. 



Fbsiiion, 



□ Commercial Law 

□ Expert Hook ki-rpi oft 

□ C. P, A. Coach ini 

□ In elm st rial Management 

p Modern Foreman ship 



Address. 



n Business English 

n Business Curfuipnadteee 

n Effective Speaking 

□ Steuoij py 



.Age. 



if ' 




H7ten writing to acfj’erfiscra //Icn^e m Purport Popular Mechanics 



HA 



ryrULrAtt auvtniiamMf 



ff 



it uins light in n uiilderhess 



"I was stuck. A wife and three kiddies — and the some old pay envelope* I 
couldn't see a thing ahead except the same old grind. Then one day l read an 
I. C« S. ad. The coupon fascinated me. A new idea struck home — it was light in 
a wilderness of darkness to me! Today, because 1 mailed that coupon two years 
ago, I am a trained man — making a trained man's pay!" 

Nearly fifty yean ago, the international Correspondence Schools were established to pro- 
vide sound educational facilities to men unable to attend resident schools. Over five million 
dollars have been spent in preparing textbooks and keeping them up-to-date. Today, you'll 
find L C, 5- graduates holding leading positions in every field of business and industry. 



12 INTERESTING FACTS 



AftOUT TNC WORLD'S LARGEST EDUCATIONAL SYSTEM 



First student enrolled, 

October 16, 1691 

TOTAL ENROLMENTS 

December 31, 169! 1 15 

December 31, 1695 10,105 

December 31, 1900..,,. 251.3^0 

December 31, 1920,,.. . 2.271,193 

December 31, 1937 4.332.364 

20,000 pieces of mail leave the 
I. C. 5. daily. 

Average daily postage bill On 
outgoing mail, $5QQ« 

More than $5,000,000 has been 

expended in preparing and im- 
proving I. C. S. textbooks. 



More than 60,000,000 pages of 
printed study text are issued to stu- 
dents each year. 

More than 500 colleges, universi- 
ties and other resident schools have 
purchased and 1 are using L C- S- 
t ext boots. 

267 railroad companies and 2550 
commer-eiaE and 



lishittents 
with the 
ployees. 



have made agreements 
C. S. for educating env 
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r- 

«?Vc* r ' -■ 

J, 3hr 4flCfd j C. J f 

^ CMtf 

**»ent f b ? wl -nrf 

r ^' **". uJX^ c l w c ™- 

Calif sntFo, Mf t.C. S, Irain- 
i*iq, pint *iperienc«, qual!- 
fil'd IT* to plan lurqtr t»J i I d 

ing profit ti. Th* interior -di- 
tirjfl el iomt aF flit larger 
nppmi of the rtwpJtltd 5. S. 

Cttf tif Honolulu .41 
ef I hoi*. 

J. Rtpetd WriH. 

Lot Angitfl-i, Calif. 



lT f ^rrr NTffftlfl tn rt? J)iffriK T »>K*Hfwm popufvr M?rha*rc* 





ffpcfi, 6- C S- Kflnvi iludy ii-.d 
prpmusti'on ge Ti-a n H! in hand tdy 
gwn cas-8' jjfovei it- I ini in th* 
la iK..nq I a be r star y al tin bigqcH 
ol I company in Hn U. V I thani; 
you for I he h*Ep yoin'wa m&( 

Jawet N,ob*rt Hicki, Jf«. 
jp Hpuitem* T?m 



nc nnouncec tn me 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOY 5553-J, SCRANTON, P E N N A . 

it Without cast nr obligation, pleas* send me a copy of vour booklet, 4 \Vho Wins and 
Why,” and full particulars about the subject before tvhich l have marked X; 

TECHNICAL ANB INOUSTRJAL SUBJECTS 

□ Ajffkisltiiff □ Air Brtikea □ fieEl KricuutiiHiic □ M*au.f«: tttr* rrf fulp I’lpcr G ftAnHiry ErutJnwnrM 

O Air Cutulitinolnif nGnl (-'suiting Li CuaJ M LntDf Q \Uciin Kiiitiiiwrtci.it Q ttkasA MvinJ W, urk 

L.' ArcbitmliiTal l)r4fiih( O Coil! rietiflr rtHil JtitiliJknK □ MerbuJUi-nl J Jrufti-dg G Llrantni: liifcgiiirtJritLi 

0 Amhice.-jtirr* □ * littun MdnufuiHuf ina □ SJ'oc-Uur^Hml l . nitm r-friiijf □ Sr.i-BiH Kdir:tnw : t , iii.|l 

□ Aulti Elvctrki Tc«hnirlg|i) O ItenfH Ehrilmrini 0 Mian FWhiilmu i_j N nHintin □ G iitmici i'iirtne 

□ Autti L'prljjiiri-m G Eliwlrieitl Kill iciAkV'tf’rjEi k □ EfallKmfcunkitt-ii Q C me t u ml 1 JJuflilUc 

n AvitlT.luti Eti|ci.ri-rHrTLnc lj l.lwirhi I -ijfliriin; G I'bjirhiiiry Q Flutbtiilia Li .StTiirluntS J'diElni'wnijri 

□ Bufi*n33aki<JkJt □ Film Bftftu *» □ L'uuJr-rJ' Pit rilling □ Su rv«yinit Uhl Muuvinj: 

□ tlridud Ud riiiildin* □ Fruit Unwioi □ Htnlbe ] fSrbtio Wcurka EhrlutcHmt □ Trlmnpb ]Crn'in«erJiLK 

ifo.riceTifiti^tiifp □ I lent TrfrfvvftHtol- <si Muhnl* O It&iJk* G T«lnMg* Aufk 

□ llrifJfin J inartni-rrimit □ ttl*fcw*y Enelnn<»finr □ ft, It, L«MiniotlrVfii G T^ulinnkpiii VenUbthD 

□ liuil-dLtm lGaliut«tnic □ Mouka Fluninx G MnrliJuwt Q ]{, Ji, jLiimi I'aMttui C W^Miii*, J-Jf.-lrif iiitd tjipt 

□ f -tiKtELiatFV □ SlnfJiMirjiip-rjl ni Inyehrlurji- □ It, It. HwilhEliLrLi G HfirnetutiiiEI Q Mfiwlto Mflout«irlyrin|l 

BUSINESS SUBJECTS 

0 A wriuntin*. 0 Ailvwtkitni □ i Iqlliw Preparatory GCSradn r*rhael ftahjivia C Mw ( Uiwlc □ rtiatii- 

Li G t !mt A i , i‘i>i 4 miii|t D Itifh Hrhfinl Siibjn'tji- C .Sah**m.iri‘dii[i C oJa.h 

□ liiMEnow f.'omvtiKFniJfmw p f t*. AHiHistinl C JSliUiUmtinA G ;+t-rri‘i limit Wurf: 

□ feiunitimw Min.^-niif-ru □ J m-t Yiftr Culler Subjiwti l_. I^rtfcrlit* Khnw CVnjii G HtmompVy w»l Typing 

□ Cotiwaini □ CivP □ Fvntulnliiti □ FrnfWfh □ M-m^isu- it Work PTMffiq MyiacruiiiDi 

DOMESTIC SCIENCE SUBJECTS 

D Ailvaaftd DtshidbIl Lnc □ lluii>-n DmmulcliMt □ T» Hoaih *n«J Cnf«lnrjn 

□ IVw«Jn anil C'loLety □ Ur^iiiskJiia nail J ►> - ucn i-fm M CJn-ci'riJi* 

jVmn< r ,„« IjfP ^,......AddrriS r „ 

City m - w. State ,.... Pm? » t /*■ nit r«i 

('iiqtflfMn ri/ijfoitf.f mtm< rauivwft to InUrn-ft tonal f r otrc? pr-nJemv SnJi ‘.-•tfn ColWdism,, Limit'-d. Montreal, fo'iaiti: 

British ret Hint* «r poujmmi i. r M., TJ ti mit-ncdir. London, IT r, d, f. 
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POPULAR MECHANICS ADVERTISING SECTION 




. of the 

- *■ 

thousands of planes^NOW 




. . .and the thousands 
MORE TO COME 



r That H/feu can learn to 
j *3iu£d -OhtLMfelti 



THINK all this over ... in relation to your future : 
-"Airlines are growing fast . , , in size, num- 
bers and miles Jlown, 

^ —Public and private airports are beehives of 
activity. 

tJT —Aircraft, plants face a huge military aircraft 
^ building program. 

“Big backlogs of orders already piled up 
amount to years of production ahead. 
Isn't this real food for thought? In some branch of 
Aviation, isn't there a place for you, and a big future? 




. . . and Emd out about Acid- I.T.L training 
for At-rcinaUlical Engineering and Airplane 

or Engine Mechanic* wnrSi A-'-r TTI 
It anting -give* you actual practice in ihe 

va?ry (iutia you reitas! ULJ-I id u rj 7 1 II -.1 arid pT'T 

Ic-tm. Veil miy start, your oourse at home 
or lake a lull -time Course at the sch-raL 
Far Complete infer ma tic n. and Eifee book' 
send iho coupon MOW 



Aero Industries Technical Institute 

52B3 West San Fernando Road, Los Angeles, Calif. 
Aiicraft Mechanics r , . Aeronautical Engineering 

Olkring V- 3.. Civil lmir-4«iio AulhncilT Approved 
12 Mwtlii* IUi-cmA MrtibnRin Training 



IUCUf If 1 BOARD 

C- Ar VAS DUSQ1 JOHN E. TJOttOtROf ROBERT L. CROSS 



Vie*- Pie* Cd-h- 
wildltld Aire rail 
CbcporaUan 



fortuafly Fret. . Ibis Ngithii-.j. 
Catfi, and Vlca-Prna , 
Dougin AirfinFt Go., Inc, 



F: im Ijickhrcid 
Aim alt , l 

CapoutlM J *V 



AEHQ INDUSTRIES TECHTflCAL LN&TI I1TTE 
Li! 'll WfjJ San f rrh.inda L-- A-regelca, California 

J'ieasc send intcrm^tifin ta At-;r L-l I i:ajiL.-.g. 1 am HI lb* Ofanrii 

uJ A vi alien riieviceu bri : ,v . 

n Aver ail Me>rtiarii(a □ Ak i r.auin-aJ Engineming 

D Undecided Fiedi® bti.d mure inMi-,v.*t|. 

Y**rn ol High Select Cl Nok, OS n £ □ 3, □ * 



tJAWE 



AT-r-PESS. 

CITY 



STATE 



MOW TO MAKE 

BITTER PHOTOS 

L- 1 T wastlfljr K-..1 flimf Dr Jiwsy with (inncrraiiBry 
• runcra exi-enisc] Taki- a good vn-un-i’ r-vc-ry unit] Thi- 
Unti ymiTi Im nrinm elmw. Kell your phi a lax to inifi- 
- i 1 1 i-’R ;ii "5 HiViperrt. Ullt easy, rcmvpniwit hijftle-BliwJy 

■Purse Will ilH!W ypy huW, Write today fur l-'ttt'l. 
■ aLalL'iri UUlVEHSAI F H CkT nf. FT A P HE H5 r O.-jSl- 7® JO 
Writ 13 Strut, New York City , 



EMGINEE RIMG 




DEGREE 
IN TWO 
TEARS 



TECHNIC Ah TN'iJ A IT'LL FL> COL iL^ivHC Xfltn:,WriiU»t* titled 

Tl«n ASP MIJSfiV ?AVK|J, D^w z mi. iLm.L..3.l> 1 yr. klie 
I.H'Ml. iitr)i*BknL Ar-.- li hr-- Lulnl. Ku-urtunL Civil. 4 vrr.r.pi'.i. lL 
liirim tit Hiiur-i-H it. lii.Jo .Yb C.i!rJi:ii.'tiipK. Ltoctria? Hefr leer ..- 
iii ll riTld I !i*1hI !■- Ii*rt Inlm rv* i ..nr -r •- !1 t> m ri 1 iih.f. 1.1- a In t l'*r- 
Erkifcv Paa pr ITunt, I ■ii-pi-Fla'rtrir. Klcetri: ndriMnlmi. !>r*Tt- 
mf. Eart-i'-iia i. I- rr. aq i r i : ■ r r . a-i 1 1 LfuV TUITTIW. l r o-r'-i>" - 
^ warlf ifir J-wm and li^ATtl. Ttn-Msi-nii-d* pr iiiHSf*»irfuL cudunlef in 

r. 3. nti'l fOTL'Iiii l:L1idja. Appf[}an«f hy lljd mry, eililofMVl hy Pad i|r^i(iiP(1, fft cr nli PF.'Il'it 
I". itnmni. Iwr.-V. -T coiv.-r-^ H=H Li| Ki-pl. , »).i: rl imiki is. pan J.a-3-r pauiilL 

*®ti YEAR. liriidanT- iv-,Tjr*ii*. Cn i-i1r>t f r,?- 

rtNLAV EP4G(H€CRINC COLLEGE 

10SI Indiana Annut Kifiui Cit), Md. 

Ss^&sMasi 

Nb! Hi irnl Bolin ■ Ini'.itult ,ih haiinri'’ « Aihrf hniii* wlinly 

j a. M 7 ■ ■' 'I tflaii ini/rciuL I In.; t' ..lit QH “ ll .,ir i .--. 'h fifth 

J |!| I-Lrf i-li. pim Xenrljr i d«]tmtoi'‘iL.pv«if bmijji'HiL (lood 
in-lit Inr ninbdlkiiiii meii. Cin|ii:,.-ii - 2 1 1 .-i I trj iitu ivin ■ ii HI r lofit 
Sind far Im baeh lot "OppartuoftiM in C ...mriarrbtL Jtnkini' 

Utii JiHlilir-.-|: iiTil fi. 

National Baking Institute 
3 KOI hkhliiH Ah*. Ihpl. 135C 



Cfilfiti, U, S. A, 




MECHANICS 
& WELDERS 



ilulo Mfrlianlitd an-] Welders ara In 
nnahJ. Complete iniir.-i'S lit arc ami 
acetylene HrMItLff, hinly and fender 
1ji:rii|ii3:j£. cpr^iy p altri I n u and mml iln- 
3 B-b Lmr. 1'aY ulu-f jifiLilu^rlnrt |Uan. Spo- 
law mU't. Wrltt* t i.hJu>'. 

MICHIGAN TFtADE SCHOOL 
J7S.S Woodward A Detroit. Mich, 



tie- 



Write 

-fa- 

FREfc 



TOON VOUR WAY 

TOSUCCESS/ 

_ OOH'T COPT - 1 LEAHN TO ORIGINATE! 

R\YE will te-ncli you Tiow Lr. CREATE A /Rah 

OttlGIXAL. CARTOONS it heme th.il > MB* 
S FI L-L - ' ( '•"J r -* liaa 2£ Irttons *dJ iStu're T _ - 

iV. i oamE tLHd icdifj.' - fir l 1 iL. dcEatlj. Only- 

PATE BURNS school, pgpt. W. Ob 7194, CUVFt^ D. OHIO 





Ttririr. 'Fn(?ni-. WrlJe- fnr a Lit* rr'i?i.‘ fEnok. 'Tlfliv tfi Ft,'- 
L'l'mir jl Gijh'hI Penman-'" It I-Iisttii- i i ■ !*- Snei-liripps and 
tL-lJii haw nthrn IcnriitMl Ln ivi-||e In *r»vi w linn?-. Your 
rsmi 1 elr-mnuly ivrictiTi »n ta. canl if ^li mclcsn 
siiiimi fur | " - ;:i’. WrlitP i.- lJiy, Ttic Tamblyn Schoal 
Lgf |>i'ti nnanih 5 n. PppI B. ff i-dQf Hdn K-ftn 3.a3 City, M o. 

STUDY PSYCHOLOGY 

HriM>:-sTlT>Y Cu.urs.ru teailinj' io rftfprtrea In royehOluSEy lIYs.D.j, 
iuvIriUy Many cthe-m. s-TemLam iiMste, send fnr Ftttii: 

3 J J.[sa|fO ItulLcUn ill tme€?L Nu rtijJlj;alitin, 

TEMPLE BAR COLLEGE, INC. 

Met. nn-A. I&zg Thlrt(in 1 h Avenue, Seattle, Wnihinq tent , U, 5- A, 

MAKE MONEY AT HOME 



RUBBER i^Ar 
MOLDS 



AtnazinB rat-bee maid-makSni outfit rruilfivs |ifrfer*t 
Di-itble mrtblH c if pijuinrti, ash tmy>, I nMk-e-ndi-. 
L 'tr Mold! ills t from Bp tn Enrti iiri.l 

S' 0 ^ Ininclrcil* jd tiaveitlra and gifts la sell ]» la 
.. ( rnj nnlis/'ri! n* n^rLe naf-,. rH•’^FSE□ , r-^, , . ttuiel, 

unid Ur-v. Slari prnruoliH bUElntfls in yrmr Jiaunni 
- , . ‘■■ -II ta ^LfLfL-^. -pi ft atia-ps. fri ernls, p'-nM?. 

nnarl ? Lands, hy mail. Tull nr ipm time. - Unld- 
trd Baaitty rkKik'" vm| Uhl nj huyvm F'tfE-'K- Write 



SO-LO 

Dept. V-S 27 



WORKS 

Cinciiinetii Ohio 








FUF U LAK All V ft. K i 1SIPIU 
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It. i i . Liby ufiportimlilL^ fur 

•■■. i ii.f. ii.j ' i i-i i r dm* ieu] rui] Hrad 

’ll % • I -I Inrii" t ll*m' Id pin? U Li 

>. -’1 1 1 • Ir.i ■ i, ii* or spend a lut nf 

EUnui'V I ■ tialn 'fl ;:*>! diCMr JTilji — 10 lK * 

I ][|- .. Kill 'I'm iri,m. 

Get Ready Now for Jobs Like Thes,e 

Jt liq bin ! i-Elkl Lprie rBIpIpy rlk- 

■ Im. I I • ! r(illi»h M'NIJMJiLTS »1)|| 

I’. tv -i" ii hi- men. Fixing IlinJlO 

-III in sti.i: I III paJi’S liuii.h S±JII] iu 

H'HPlI II ji'-ir- r L| L I Linn July* willi tlttlllii 
jpbbersi, nuimifactuivrs ;■ ci > L lUilIit s a* 

wui'h a*f Sdn. ifJu, i.'ni a m-L’k. Slimy Ei > - 

1 1 li? TfrJmJi-birii uimll r 1 1 II rtf I III t-[ I inn- 
Itui I j 1 1 Mnli s :mH rcpwlr htMlur-s I tn- Li i> 

IHimufiictiirrl-s and joIpCuTii employ testers, 
1 n^ionl i mt, furentm, engineers, umltvliitiii. 
I El EfflHhpSJ’ Jul.'S til. Ill 1 ,.|i]Hit LllMit JL'S Ut‘ 
futfatirfinn' 111 A nl i.Mim>h i l , pinlicc. siviijl 

i Jon. L'rtinwfn-lrtl itiifUrp, imnL mumKit rys- 
hgiis are n-vU-tr fielda fillfiTina kimi>j op 
iMirmnities noiv and fur the fiitnnv Tele- 
I'tiion pnipois-es to mien nmny cutiil jtibn 
sunn. Alt-n I tr.ilru'tl Imre gnnd pibs Lib 
those ■■rent'hej of HadUi, Itiu.l Euai i ln-j. 
pot their Joint, MiU ecijprusn. 

Why Many Radio Technicians 

(Wake $30, S40 T $50 a Week 

Radio In ywnE— Jfrl U't tme of rtetr larjjn 
Indus! r led. 3 ton.- ihun iN.iPiiii.ruiiP |nmn?s 

h-is I- nPLP OCT BHsJ-l- lt.L..3iin Till' 10 K-- 

tiuirc- Had bin Hun. IflophcifiP*. Every jviii 
mil] lopa of (laslluf 1 net nut of ■Jolc mtil 
are ri-[t[a fl ,-i| Ml] I lorn itiitii’ nr'fil hew 

(nbci:. repaira. Orer ?."iO,Oun L ntHi ure wpem 
year fur Radio n-ru irs ■Inne. flvei 
ILIUM .IRni tiutn Haiti os iify 3ri inn* : more 
are twlaiij: suld every <1 jv. mferimE mure 
in nrlt -Minkins oppna tijnli . fcb fur Radio Tes b- 
nieians. A ml It A. RIO Ltf STILL MJlMl. 
fLltlJWlMi, ntnndlnp! Into m-if [M«Is 
The r rit hundred friii, M'l. * 

'reek Jobs of nit years have 

crown lo thousands RudLn rif- 

TO opportunllks— iimc and far the 
fictoce I 

Many Make $5„ $10, $1 5 a Week Extra 
in Spare Time While Learning 

Thr day you imitoI] p Hi iiiMtlEmi 10 
ojir reifutar Lnuri l*, i srurt Bondi np 
Kvlrn J ids Sbreti ; show you 

Ini'll ro do Had Lip rrp.iir jutis. Through 
oui your I re in inn [ Jrihl tiSsinv ,i th3 

tllrti'i Jut ik iliiii ^hhhL spare pJriif 1 

pn.im'V- 3 Jilfi to J.1013 -for hand mi*. 

nhNe lMPnlnf. 



Here’s How You Get Praetleal 
Experience While Learning 

r -M ini VU!| Jh^jb-I-Lul lt;i»Llu fljll t|!tncjlt t 

ffn?w you how to 1 'OuLuri yvj5f'ri,jiifnrs r 
OelJLiL rimihs LIlusErnline Itfkportfllil PHn- 
■ L|j]i-.i (km,, I In modern Itiuhu rectdiyrSi 
bfiHidr 46 l -u jr lops nriil luuii-H-u^aker Ln- 
st ill La i Muis. TElih ."ilp.'ili tnothml of train' 

Inp — oiEh prinled instnlctlon? -Hid work- 
Lrut ivltti Hiutio puns uml ri fey Lis- oinkoS 

iMirnlllP ill imllEL- JntMrsLLn- f a Sf j lint Lup. 

m. ni ! l ui, i \a.rtci tiEvr-: \ttt a ahui- 
LltN, ]■ HOF KKSl OVAL ALL- WAVE, 

ALL-rritrusK it.unu hkt sKiivir- 
l.vt; INITIO i ii help V,,u make 

d mu I mutiny rtv i nj* Kaiiliu u hJSo Isarnlnff 
a jnl I'Hjulp ynij uLLh u nroffssImiAl LnHtru- 
tni'iH for rulL I L jli i- juJii after i*ra dual ion. 

Money Back Agreement 
Protects You 

E ii In so sum 1 run IfiiLil llill to .Yoijy 
SUE i sfni'l ImP| El rill [ ILJJU'L- in nsiElnp to fl- - 

fun I t 1 ’. ■ ry immij ymi imy Jtir. Jf ymi -irL 1 
pint b,U L.-nril iv L 111 hist Lunoni .uni Inriuiir - 
Ei'ii Mmlw whion ynu finish A ™ny nf 
Lids. Hiirotpui'iil eoffies with my l ,J rre (luok, 

Find Out What Radio Offers You 

A r i Today. MiHl l hr icn>rvnii ttinv for 
“inch Etr'U.jr.ls In KiliELu, “ |l's fri'i* EO 
spy ftlhw Ptr HE rt-srs uld , ft points 

nil I Had | p's fiji.s Tl- til lit' ; c 1 J ' t fill! t till I' op- 
[i urt UT3 1 1 1 cs ii ei 1 1 tlhciu nstiUmt Hi Tiduvi- 
- inn.; I I'll- ulii-iuE irl .1 Ifii IpflnJI ill li.ddiik 
urul Ti Lm Isu.n ; vlnni:; vtm Irttera fmnl 
iPiE-ri I 1 1 . i i!i',l . EoHirip ivhal H'li 1 - -m dol itfi 
ini'!: earnLnj;. LI rid uni wliut Kuiltn uffers 
VOF! M ML tTHTON In in uttrlvpie. 
or lusts del u pLiFlt’Rrd — XOW! 

J. e, SMITH. Pr^idont 
Orel. RHP, Nut far al ftadin Invtitute 
WashEngLOPl, D. C. 



This Coupon is Good for . . . 
One FREE Copy of My Book 



j. f;, stiiith, PreHideut. n*p t* hhi* 

^flduual llufdti inNtifHfei, ^Tnsiiin^teiit u. C. 

Ti-i'Li r Mr WniiEh: Wllhoul ahlifiatlpE mr, semi “SUcli [li-ivarils in Rnillii.‘ 
whlfli [MfiniH mui l he- spare liin^ and full rlnn- cppnrtiniillrH In KadLo and tf- 
Plain* Amir SR-'d rnttfioil nr tmlnlikK irn-n at liamc irt spurc Umy to IiKtan^ 
Had in Tcfhnlriinj. (P]«ase 'tVi-ite TTutlily i 



KAME 

ADDRESS 

CITY 



.ACE 



vu a. ....STATE | 



Be a RADIO Technician 



Many make * 30 * 40*50 a week 

I will train you at home for many Good 
Spare Time and Full Time Radio Jobs 



Broadcasting Stations 

Employ manajteri, ehjjihci.'rB, (^itratiPra, trmal- 
EuLiifji wild m-alfinfii Atme nu-n fur fustdliaUni; 
jyt>s umi pay -kcTI fw tnUtHMl mt:n. 

Set Servicing 

FUEiid: H-iidLiy sets 111 
»I M re 1 1 liter pa rs timmi' 

13, JiiJ, ft' h week 
ns Ira while It-arhinX- 
full u riu- repair work 
pays muL-ii ,ibi fJtk. 

§-11), fAn a wcet. 



Loud Speaker 



Systems 



BuHlIInk. iusialEh^. 
eerviflni; npil □tnTut 
Inc mihlfe adilrf^fi 

eyetflhj i? another 

Crow inp field fur men 
tvell trained in tlmlii'i, 






S50 MnntPily Spas--!' Timr 
I Mnili on tt:nlin ir-nn ilniir. :-i!ilI 
hi i Id n l»y rfMMlar jnlu. Sith-<i 

■ , e'mNIjv.i m.‘v e ii yoar-i aetp, I have 
41 V f fp. I ll Ji.ro Mh() rt.Hl fVl'rj 

thumb. ’ .IflElN 31 . MOniSSKTTK, 
dOP A'BlEey Si-. Miliu-iil -^ut, N. II, 

lllaheH 5SO to H>& 
a WeCk 

"I am siLaiiLUir Ijelwrcn 
S T, O uml S-ttfJ a WMll 
4 STU T lltl » , xfn i rL.iH‘s art 1 
ansi I 'ilia 1f.'irliL k : 
nil r 1 1 RjirJhk svorh t 

™i taKc e-jin'- e>r. tis-inka 
t ^ s-. rt. I.*- ii. w. 
SfAMrpl.KH. 1 !?3t: :: s. 

fray KnoavtU.-, 

Teiin. 



OtK-ratr* Public flsfdrfi* System 

*‘I tuivy n rHisItlm: ss'ith !rn i.iiq 
Aliiivk"' Civil ftt-rvEft', <>rH-raljiiff 
Mir L'uliljc Addn- 1 ’.-; Sv^Iojii In Ihv 
Citv Hatl cmindl. My palorv i* 
*170 m monUi,'' It. H. HOOD. 
City ttiilt. l.u:- Auuutea. ( a LIE . 
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POPULAR MECHANICS ADVERTISING SECTION 



Grades of 

Each One Marking a 



Grade School Graduate 



After I had completed the College Preparatory course with the American School I 
was admitted to Indian a University where 1 made a general average of 90. 1 was 
told by my professors that I had the H 'study habit" 1 and was better able to carry 
college work than many graduates of resident high schools. The courses given by 
the American School were so thorough and complete that my foundation for ad- 
vanced work was adequate and strong enough to stand the tests* — Delmore 
Liggett* Rising Sun, Indiana. 



The man with only grade 
school education, starts at 
$400 a year, averages only 
SI ,265 a year over a period of 4g working years. 
Today no ambitious man need be chained 



down to low pay by grade school education. 
In your own home you cart get expert help 
anti complete your high school course or 
prepare for drafting, l>lcsel, air condition- 
ing, etc., and get ready to earn more money** 



High School Graduate 



I graduated from high scIkhjI in June* 1936, and in October* 1937* enrolled in your 
Engineering Course just a little over a year ago; and 1 am writing you today telling 
you of the wonderful things w T hich have happened to me since that day when I en- 
rolled. I have studied hard and consistently and according to your instructors have 
earned good grades and have progressed rapidly. This rapid progress has been made 
possible by the methods "American School" uses and the splendid manner in which 
your instructors handle any special inquiries or problems which may confront the 
student* 

Very recently I did the major part of the Designing. Drawing and Detailing of a 
device which has been patented by one of the world's leading automotive truck 
manufacturers. This device is being used now by the Motor Truck Corporation and they have made 
the statement that it saves them $13 on every unit they produce. 1 will not be 21 years of age until 
next Spring and expect by that time to have completed my course and have my "American" 
diploma which I will be mighty proud of. — E dward H. McClelland. Cleveland, Ohio. 



High School graduate starts at $900 a year, 
averages $2,1 12 over a 40-year period* This 
means that High School education to aver- 
age persons is on actual cash corning of 
&M? above earning of the average grade 
school graduate, A High -School graduate 



not only lias bigger jobs open to him, hut he 
can go on to college, prepare for teaching or 
other professions, or for leadership in busi- 
ness or industry* High School education 
definitely increases your opportunities for 
advancement and your earning ability!* 




College or Vocational Training 

From a practical standpoint T can truthfully say that my study of the course accom- 
plished for me all I ever hoped it could and even more. As evidence of this, 1 submit 
the fact that at 30, I am now employed as auditor and accountant ip a position of 
trust at compensation more than double what I w r as receiving at the time of my 
enrollment.— L. V. Peart, Ogden. Utah. 



— The man with college edu- 

jfc ^ cation or some other form 

Hl of specialised training 

Bk fi ®9Bh&i starts at $1,400 a year, is 
earning $5,000 at the age 
of 40 — or an average of $3,425 a year. He is 
a leader in his community, has a good car, 
“Figurca from Government repart. 



and a comfortable home. You can get ready 
for opportunities open to Architect, Busl- 
ness Manager, Mechanical Engineer, Pro- 
fessional Accountant, etc*, through expert 
methods of preparation available In your 
own home, and get the knowledge that will 
open the way to the higher paid jobs!* 



Mail the Coupon for a Free Lesson 





FUr ULAJc AU V 1 Ibintti oi^l* TlUla 
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Applicants 

Definite Promotion Step 



Step Up to a Better Job 
by Stepping Up Your Fitness for It 

You think In words but you cannot think, write or speak in words you do not know. 



How about your job? What you think and do is limited to things you know. Every 
new task or opera don— every new job— is a new lesson to be learned, and your grading 
on that lesson definitely measures your efficiency. You should make it your first 
order of business to learn everything you possibly can about your present job * Do not 
be satisfied with just getting by. Become the best informed person on that kmd of 
work in your office or plant. 

Next consider the job ahead. Study up on the principles of the new work. Learn all 
you can about it so when there is an opening and you are offered the chance to step 
up you will be prepared to make good* All of us are on trial at all times. 



Don't Be Handicapped 




There are jobs and opportunities today 
in such active fields as Air Conditioning, 
Diesel, Drafting, Accounting, Merchan- 
dising, etc* These jobs— these opportunities 
— ore open only to twined men. That’s 



draftsmen, foremen, managers, etc., or 
successfully operate their own business. 
Hundreds of our High School graduates 
have entered colleges, universities, nor- 
mal schools, etc., have attained success 
in business and industry. 

Without obligation send for 
a beginning lesson. Spend 
an evening reading it 
and you will be sur- 
prised at how much 
you can learn in 
only one hour. 
You will find out 
how other fellows 
are making good 
— earning pro- 
motion* 



why thousands of ambitious men are 
taking American School's 
courses — are spending a 
few hours a week get- 
ting ready to earn 
more money, 

American School 
graduates hold 
important posi- 
tions as archi- 
tects, engineers, 
accountants, su- 
perintendents, 



American School, Dept. GC45, Drexel Ave, at 58th St., Chicago 

t have checked the line nf w«rk In which T would like A genii jell, Plea*? Henri me wllbeUi csrwnsc 
or obligation on my tuiri a eqjjy of your Bulletin and an early Iebbob in the Held I havd selected. 

□ Air Cenilltbnlnfl O Electrical Engineering 

□ Dieifll Engineering 
a Drafting and Dtiignlng 

□ Electric Refrigeration 

□ Heating, Vtntlliilnfl L 
Plumbing 

U Prefewlonal Accounting 

Vnolr C. P. A, CotthlAfl 

□ High School 

□ Highway Engineering 



BULLETIN 



Air Conditioning 
Architecture 
Automotive Engineering 
Automobile ntpiJrlng 
Bookkeeping and 
Coet Accounting 
Bull nee* Management 
Civil Engineering 
Aviation 

Contracting, Building 



□ Lew 

□ Liberal Art> [College] 

O Mechanical Engineering 

□ Merehendiilng 

□ Private Secret**? 

□ Radio end Tele vial on 

□ Saleemenehlp 

□ Shop practice 

□ Steam Engineering 

□ Shop Management 




Name — Age - Occupation . . 



Street 



Citr— 



.Stele-- 
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FUFU-LAK ME CHAU It Id ADYEKTISIIfG SECTIOJ!f 




Offers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

Accredited hy the Illinois. Superintendent ol Public Instruction Y s 
aidtraiml ;i * umonTcidl Ground :LtL- ! I'tjjnji Stiiwl and lleel'unJc*' 
S r'jni;'l. Open 1U Isiffh BCtlDCl jf i u u.c irS. 

FOUR courses. I i-i il Eo fi.S. deurses in ProiessEcnaf PrlnUnB Aviation 
Ojifii'at ions, Mnitttsnanca eniirittrii!®, Aeronautical E n q inter L mg „ 

] MKG PLACES art used in proIeEsinnal ft! ich t 
LiiiiJuriH ’vhtcti prepares grail ua ip#, fur airline rli^lif ape rut lima 
Of grauuatts. enter air Ireniportalioo in North urn! ^oiuh America 
eS.SOO Iluura niEhl tritinluf* given, «30 hours being Elmm monthly. 
!-irt LTT ^ in t-arlcus fields of aviation, 

ionu graduates. Enrollment limited io a total of Sdo. 

slrport. I 5 buihiJfis-* i. o Lc>l Io scroti purposes delusively, 
LKirmiHStLea and- dinlnji halt at Hie CoHeffe. 

FaU torra October 3. Send postcard for runv lid-inajiii carAinir 



So would I, but it * 
takes a Fon^ white 



CM a.ft-L.£5 AT L A 5 
Holder nf title 
'■‘World"! Matt 
Perfectly 
Dave ICkpt'd Atm* 1 



Regain Perfect Speech, If You 



STAMMER 



' Bead tod*? for beautifully Illustrated book enticed ■th-imt 
htammilX" which ducttb« the U«ue unit SfdhoJ iSrEE 

UPlcritLfic currention of gTammnrlQE JUnt « tut taring MHftod 
nyeoesaluity used ai Bogus Ihsiliuu; for 3N yearn— ^tineo idai 
Endo-raed bjr odyalcjatu. Full in form ac ion concsr£d^c“^tiad 
of stammer i ntr Pent free. No oWJgiULmi. Benlimla N K 

.WiSOirelu Tllwrr I rh it i :i n -1 i ■ - ’ ^SUr. 



"Will You let 
Me Prove How 
Quickly I Can Make 
You a New Man? 1 



Your BSC OPPOfri UNITY 



A few mahttpi' aiMiro time study will 
IHiiluyJy anti iia-i Tniffir Hi 

tipuu completion of BUrujik-. homt-k 
cmihit we fst'lp pl-n'e you at up |., 4] 
nruufitlb jilus evtK'Jijies Io Main. .,r t, 
tifirfvn, Am ldlilJii.LK men — T* I" t,i j — -eirj 
rn jlld ly . 1- rcc 1 too Lift. 

Standard Business Training In st f tot*. 



D ON’T Imagine that n may take ten ; 

nituh time and Ii.jhI wurk Lm get j 
t-ruii sim ri u srri-nguu powerful mupniar cte- m 
irhifclncm ! 

I m ready tn prtne Eti.it m.|, ruinous 
F-ystcjn ttf ‘■‘OFntimic'Tetieifltl” — Ln u few d| 
dally minutes of spare lime at home — /— * 
v- : I j inukt' you a new ituut. Cilve inr g lP 
f liaj. 1 ? Sal, jt — in . t hi Uui fclu ri lime 
— you don't nt rc-Hults yuu ran see, feel, jftl 
okeusui'c with a tape — It won't i-oj t you j«G 
a rent ! 

Tip Iftolt at me now you Wnuliin'l liiink ^ 

1 ii us once a fir- pound anltl Lng — Mat E 

rhea ted, spindly legs, arms ami l> _s : '| 

Like pEpcHteims. 

I n.is tt-prtleil. 1 derfiled In* study JD 
Myself. Us Mu tome thins about my Iwdy. 

Tiirri T made a discovery — a turn way 9 
io build myself up, A way that m:i* I 
timpli, nusLiral, uiilifj- ""Dynamic- aE 
Tensisn,” ] eatliHi n. T juii rhk fl*- 
rr^l In w‘wfc Tl ginr im SEue hotly you jpe here 
— wliiell fun l Tie Mite of r 'Ttnt At'uifliL"* Moat 
Prrfcrtly Developed Man.” 

7-DAY TRIAL OFFER 

Mono nihw fellriw-H now kniiw alwnil Oyna> 
m i u-T (Alian”— f mni (heir nwn pprAOTUlJ exp#- 
rietiec of whJit it tins dmie fur them. Would 
you 1 1 he 1 h iit- 1 . rf ul ShoulUerr, Iu^vj ihat liulpo 
Willi 1 -mashtTiJr ilmiglh, is meat whfefl stands 
'.ill .^ilLil, musenler. Piss ortTHly-rtcvcInped IhhIv 
HIM J'liiini In' r>rmd n-f.' ]f *n, llu n my Elljera-] 
T Isny ‘Trial OtTfff will iuU rv^l yt>U. 



Div 2f}8. Birflalo, U. Y 



FOLLOW THIS MAN 



Operaiftf 

No.>S 



■ L: “ l - d -riK-t-roiif f.'uiiutarfrJE | Vu- 

BjjjgW truLt# in it i. r-J ,- j rd firl’i 

I—jT j>— >, ■ F i '■■ -.r.c ' -F? ir p- ■ — f 

r ICC Oj-rr :i' n 

(i- h|, ckl#/. M ^n-r o.r it. 

Earn m RauuUr Mon1P.lv Ubrv 

■' ,|1 I'' + f Jli j.nr F r riL.l J . ■ [H-rl ,| ' JkjH.iI 

1'iiir-. m 1III--.II m ir u rict mn- 
‘ ' I ml* "■;htJ n l|t| drluili t Ilni>i 1 i.n< wilt 
Wulfto mi'prin.i lUlbit eb.fr UL 

tHSTITUTF CF 4FFt tm SCfME 
3 Mlf tm-nnvaid! Am* 

- G-t-SI flnruuo. Ill, 



AT HOME Y ou eon Inm by onr modem aud 
#r IK in u| fl i ol ci. i q( Lidi ruction every par t of t-he 
v.#reh. K-e-pALrin^ Trnde nt home. You CAn 
C*FQ tMC'Uiiy whsJw ICATriLtiK and prr-pnre yoijffti'Tr 
for a well Haying THwitioti ^ niuri in bosinese af- 
muipEet ing uur mure# of inwf ruction. Hood 
watch repai Feta arc Ln rEomaod lozl> t ifcm.-rulli' iwns 
very good Bidiirsira. Fyr pariieulaja apply to the 
W h* ton 5 i n School af Watch Repairing 
9T4 t Altiefl Si.. MILWAlilUlL WIB. 



This ST£ 8 UHC 
SILVER GUP 
BEING. 

GIVEN A Wfil 

This vii tumble mil 
r-tai.r lil*. ntnnisi | .i 
Itirhca hlgli uti o 
Ihlneit nuuj-iotrflliv 

T will awniil || 
to Tl IJT pupil U'Jirj 
>'TIS*-i ll ; like ttuist 
hpk^rnvp-moiiit in 
inis dereioi'fficni 

wtttiSH the Jirsi 

tlixe# IttOntla. 



CARTOONING 



i have Written an InUTOntJo* booklet, f.llc-il 
with pifinwH. it teJIs obiJEit my liberal 
7 -DAY i'ltlAl, OVFKRf 1"N f’f'tul '.‘rhU il Tvi-py 
id this ikiife IkmjV fritr- El eelK wIinT In,- 
mirnii' TCniilOji lio?f done JY-r nw-— What il lin-; 
si' in- - fur uLhcir — and vt'liUl I tioilrvr U ra.. i | h ■ 
fur jrnur 

Will ynu ri^k n Mump In ruid ail I phinui □ 1 7 
Moll rdupnp TODAY: CHAhLFS ATLAS, I>erL. 

8 U, I 1 1 . kaihL lELIrit Kiit-L-t, Mi-w Viirh. -V- V. 



PAYS 

WELL 



tLxclusEir# Laitructl^ts by n fjurnou* mrtoemlit Tnukcs 
■ ■i af liome. WrEtc tar Free Soohlvi 
■ !-■ ■ rlhh ■ .I. i .. i wf the ruune, 

NATIONAL SCHOOL OF CARTOON I NO 

437 Pen ton Sidy. Clavclao4, Oi.m 



T.+t in* *rn.t v n,i . n rrr bII-foo! ud^b tLik-rcit +uit FftEE OF ONE 
PENNY C09T. Jurt ffiUo^ : ,y pi ill j,n> I .kci* ll.u b'UH t" 

visit irifiid- Mi ke IIJI US tltf in ■ :lnv MniS-. N* 

JlflUi# til-b-n-UMi (jn'mlni nKnuu, 

S*nd for Samples — FREE OF COST 

Wriilfl tnjdy fnt mf.T. deb ill. ACTUAL SAMPLES and "auiri- 

lirs >■■■:■■ Kin: ai-uiH *enil no iuojicv. 

H. J. Collin, PR0«lfE5& TAtLORtNO to., Dept. W>he, 
M* koulh ThriT-n-n Stmt, Chiuin, fslinaii. 



SVjimc 



incase bruit or -write piainlyJ 



Adclre^i 



FHaic 



liltfrn writ itt & t# orfrcrfiVerg pfrase mention I^putur Mechanic# 



RP A RAILWAY 

U L TRAFFIC INSPECTOR, 



WILL YOU WEAR THIS SUIT 



POPULAR MECHANICS ADVERTISING SECTION 
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INVESTIGATE 



PRACTICAL 





INTERESTING 





the Hemphill Diesel training programs* which have 
been developed over a period of years and represent the 
accumulated experience of many American and Euro- 
pean Diesel engineers. 

Diesel and Diesel-electric training. , . You may start 
the course at home, and complete it in any of the shops 
and laboratories operated by the Hemphill Schools — - 
America's Original Exclusive Diesel Train- „ 
ing Institution. 

Y ou will find Hemphill Diesel training f ijj> i l 
p r ac t ica 1 — a bso r b i n g — useable. Your -'4 ■ ■&- 

training includes work on industrial, 
transport anti marine engines — instal- 
lation, repairs anil operation. The 
“March of Diesel" describes the var- 

B I 

Lous courses, 1 




HEMPHILL DIESEL SCHOOLS 




Alii rcranimicihona concerning enrol! men I in 
any ol the Hemphill Diesel Courses should 
b« sent to one dE the following iddrellet: 

NEW YORK , . it -26 Queen* Bfvd., L.I.C. 
CHICAGO ..... 2014 larrobce Street 

MEMPHIS ...... 417 Monroe Avenue 

LOS ANGELES , . . 21 20 Sen Fernando ltd. 
VANCOUVER, B.C. . . . J36J Gfanvilte St. 



Hemphill Diesel Schools (u it ntatrit ajtlrsll} 
Please send data on your Diesel courses, also 
copy of the booklet "March of Diesel." 



NAME 



AGE 



,■ -1 jr i % | | lr > a -m * | 1. 



Applications for enrollment will be accepted 
tram English speaking sludenls residing in 
loreign countrina. Writ* tor special terms, 



STATE 
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PUPUJUAK MECHANICS AIlVEKTISIHii SECTION 



ELECTRICAL 

ENGINEERING 

* ONE YEAN Residence Course 
prepares you for technical positions 

Thorough training in minimum time. 
Combines theory with practical work 
in well-equipped laboratories. Expe- 
rienced faculty ami complete facili- 
ties provide training essential for 
interesting technical careers. 

Over 7000 Graduates 

High employment record is Indus- 
try's endorsement of Bliss training. 
Graduates hold responsible technical 
and engineering positions. Suburban 
campus: modern buildings; dormi- 
tory. Enjoyable student life. 47th 
year begins Sept. 27. CATALOG. 
Give age, 

BLISS 

ELECTRICAL SCHOOL 

I IS Tak'O'Tii Ave,, Wash! n^ton, D-C. 



ft 
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AUDELS Carpenters 
and Builders Guides 

4vo!s.$6 




Inside Trade Information On: 



ln>ld< Tr-»d* Infoimiltan 

fur Caith-hI ecu. Build J.nn- 

rr*. A] rrl.mi iri and 

fl-1 I W vod «■ o j k . T hei ■ 

tJuidrii K3TB" ^ui| Ike fhnrWul 

£n»tri;’ 7 i iocp that yon %, 4 ■: I - — 
ukLikJ in.* D'w mil bode, idML 
iol ill ill'll*- pla.DJ. lyrttlrJ kj 
iht i :.ij k.ifinl 1. An 

r**/ [tfVlElT,.|T9 «urH [..-r Lhn 

■IHprailSe* *iid ttnYcqt- A 
prT' i lL-nl d .jiy L«I[*f h j 
Q'jirk kWWnpii fur live Hl**ter 
Weflter, LOJpftntila Fvrrjr. 
W3 k™ bihj Ik-run Guide* 

M * Jtflpiiif J I i-u-J U' Ji-mirr 
ViOl*. U-H’I W„rk .|trf Ifet. 
Ltr To tliip 

JHb» ('=T ynimrliF, li-np^T flLli 
fn and nan tlm ik&Eli £OU- 
|OSt tivJ-J#. 



Hew to U*tl llid ktCfrl itCjoz-rc; — t£on fa din anrl dee 
i™- IIuw to build furn i f ur». — II*w to min n 
mint* boi— lluw to uw t ha v halk tine— IIuw to n« 

rub:' Bad Bcalf-B How to ri I-!--. I ' j-nantfl CarpvJUl f.Y 

driii)in«tio — •tiolriiif Ktenaurttion protlfijifl— E*. 
timnlim; strength of tlnilwir* — flow to net pirtlrni 
ami ?i[(s — How to frame .mJ roofa — II aw to 

*■ t Lmuta (Msgts — •■ilow I'J ImiLd Lounoji, binj. gi- 
rat«, btinjpati?wfl I *tc.— How to nwd and draw 
up AprcvlCmtiona— ■ Ilow to ct- 
tavan—Ugw to uso ectfins-i 1?, 13 and 17 fin the 
atLH'l KiiunrE — Ilow to build Ij.iislrt mad aes-ffuida— 

■kjJ i Bln E— How to builil atairw — [fow io put -on. 
interior trim— JIr»w to hao£ doura— How to lath- 
lay floor*— -How to peucu 




THCfl. AUDEL & CO. t CJW- KJrd St.. Hmw YorhClty 

Mu ll Aiideti Ckrj«bl*t* »n-:l fiuflder* Oufd** r 4 . vole.. oa T day*' Free irial. If 
I will wink *3 j-i 7 ■Ur*. and ft umiiGiIt uotiLffi i. ■■Ml. tH-imr* 1 will rum !btur. 

fi r; abliflEJGIl. ILIiiOM 1 UU 

* - „ 

A*ic,.. 



fafuriKE...., p.ii. 



AVIATION SPARTAN 

nwinilf/ll OFFERS YOU — 

1 . ti<Ki ualled uJvaiitnjxca of “Oil Capit. ■! of the World * 1 Gm'jst Qy* 
ini! weather and country, Governaient Approved. Factory aflili- 
at i oil itivi'.* you ad van tayes of (.’ommerei a I. Military AlL-MetnJ 
coitftTuetion. Home uf the li.WVs PATROL, All amts** Mo- 
ehanical and Hijiiht. Student Dormitories, 
Ruataurant. U rite for HJuAirated Catalog. 

J SCREEN. Oir^tfH.OepL Ph52,TEILSA OKLAHOMA 

SCHOOL OF AVIATION 





ENGINEERING 



DEGREE fN 

TWO YEARS 



E, Decree ctiwrsei In cncUieerlng: Elect rJ m I , Clrll, CTiem., 
Mrrhanlcal. Rdiito end Tt-triljion. or Amman I leal. I yr. Mrcti. 
l>r j TC i n k_ In Louse. f>Fa«f|liMiL ihoTauj^Ji proBrnnii LiiF^n- 
trial ceiHef. Pr*n i-nuHOS without ehnrjfo. Earn hiiArrl If 

fk-Mrf.L. ]w tuition -in-! liTinir mu. Enter Weptemlin 5, 

lict'EnLOcrj March, Juno. It ftff far Uaial&g 

2J9-A E. WtshJrfltfln fllyd.. Fort Wayne, ind. 



NDIANA TECHN ICAL COLLEGE 



STUDY AT HOME 

Lesal] y trained mm w\ n liinh- 
CT potiUoos ami t)ljf«er srjo 
f SS Hi fauBlntfli ii r ii J pqbM-a 

I if*. ifre-aLrr op[HCtai]IU« now tLld 
■v^r l^foni, iShf cornontli^ns ant 
bnulnii hr aim wiLli i.- K3 | Entnlnf . 

r.lorft Ability: More Presfifie: More Money 

\Vn ruidc 1 ynu I t.y . V ni ™ Jrnlii iU 
drarfru npara ttn-.ir, +f |.]., |l 







flan ii u senra tiqwr. UeyrM ft f Ll/. JL f^iixnrfd 
rr.vl i-V n - limit c .f i If.. < :T i i >, 

rt n iMU, Id In In -: I : '- i ' i rrirt t.?--. | ibrary. F :-.■ ■ i - : y- 
. Mr TBtmblfl -H-pr.b<s-‘ Ijiw Tmlmr-if r ir I^u,nrr»|-,ip"' and 



o 5 l l*rt 

term*, mt t«I uabl-H 4 tpniBn" Ljtw TrhfntnV r-j 

Kvi.lrnr"" j ILEE, Semi io r k'njrii Nki-W. 

L»5 aIIg Cibnilnn University, dtp). IE4-L 

* C«r.^Bi;niti-rKi I IK-t j LU I r-dfi 



ChlEAQO 



US. GOVT JOBS 



Earn S12C0 to S2lOfl at Start 

n! 1 V' L“ r .'^ '? ri l U " 1 2 1 r '"' tirl-z*ii5 r a«e lfti.»50. Nn Fn.wlftl «t|Krttiirt 

U.uiitj rrou-ivnu. ETn l Ltvtiv p.r-twi c lurk a msy .-uni » l 55 llr-L mini';: 
CUBtams a R hi srli uh &3.0sjo a year. £oni| fnr HOOK 

X t: i>rur ';. r ‘ ^ l,inini ‘ in t PivUin-.. 1 ' It tv 11;: ntmui mam' K ouJ 
j, n jununsnl pfiF lu'.n. iin-d Fh-iw out rpstwt msih(v| will haln yon tui*- 
k i L Fn-l n* tj li -, WHIP kT OWl PftTTFRSON SCHtmL. ArW# R . p^E- 
Ikimmji). Principal. H-ft Mi-rcjiHtilr Slri.j,, 



1 r r j , on if of nE* r C*v'i 
■Whesli r. N. V 



REAL JOBS OPEN! 

LEARN AUTO-DIESEL MECHANICS 

QUICKLY! 

Puni’t wafpy with a I fiw-psy jab. Auta- [}!*** i msehanles at tar 
you r«al opjinrtunlt, ta gti a j D b. lArite either s«hcol -;25 

S ears Paperiprie*. i far low Uii(l«n rates. I nl^aticn FREE I 
Iffito Dept. 12-4. 

McSWEENY TRADE SCHOOLS, SSaj;«R^- 





rnBE. ihihl UEi»Drfi cam In- on vnur BcriB-p of 
humor— AT smMt:— Uy MAIL. Hava fun f Make money 1 
M I'Kutrirnfi' nvGil^t Uj jilart . WHIP tcKl.ny for FKEli 
I.KSKIIM, iihfilEiwS pciHpaicl. N*p AhllpFmlfln. 

WdoN OBB -gattMirt Schoo l, ft* nt* A. Fall Crffl. W5i- 

Greater opportuniuea now in advert islms. 

E.cari] easily and quickly In spare time. 

i’tai e |i-li| work. No irKf t’OtHifl. fllri cstkl)- 

[ished iditiul. Jjnw tuitlnn — Kasy terms. 

•Serttf f&t free tnwktct amt rcnuthments „ 

P.ne-D.ivls School *t Advertising 
Ovpl. use, ,'iCQl Mith. AY., Chieagw 

for lts54.‘i'LP— ttdtEl'Hilpn, JilllvSiP, 

_ I E-uy 750 iJiIJ.tt'hL htnclit for 
■ ' | ■ 1 1 * '■ 1 1 ,vi i ■; . Gun I ( 9 ''ti rrin - i.^ui kicmi. s | to 
B7 t-l i-y IwalthfU:! uutihxir ’iv.uk fiVufj 

rp.rlriij, ftiimnu'r, full. Send 3 1 Nr- tnoi Kipiup-HF fnf 
l3tU.iLm.(i , il I'm Hrferp umliDf AlfY lE16«ti, 

1 1 - vs . , , . icwlav . 

MR. SINCLAIR. DEALER IN INSECTS 

p T pi- h, tfM 1H ;n San Dina. Cat If. 



CASH PAID 



BE 



ENGRAVING 



sc 



rnsoprsicFl 

mi 



TAIore 1 , wcrUI's !«.r£*rt bnlidvn wf pgtr.pjfl* Plurtfl RttpravLif PJanU. Wy mo- 

ply n*w.pt]WTT r pr.rn.tr; n, *cu.1 hijfk wh«ih and iadiiHduiIi -with 
?.'efisum-bi«li equijiintBl. tad five thorough training in Phclsi E a graonf aad 
PL.oLpgrppli)', (hc-mr or re*idtntt) - all at one low cottl Caah an on pvpulartfy of 
liicttmt. Bag moerj working tall or JUI* Lime for Other*, or OJWtt J*nr own 
weJL-payiaf bunnij*, Amartngly eiiikll ihverlaiiivL Cuh ar lcr,ui Qa-UJc.,;! fro*. 
TJ 3 E AURORA SCHOOL OF FROTO-E-NORAVIHC 



Tm.T 



Twep*' Bldg. 



Aartan, Mo, 



hIjctf K'rif mjff jafeasc tn ration Popular Mechanics 
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GET IN THE SWING 

with Slingerlartd ... DRUMS 

GUITARS 
MANDOLINS 

WONDERFUL VALUE 
EASY PAYMENTS 

rumpELfe the mine- tune 
a nil power in Kllhgerluml 
1 ' 1 1 HI li I! K il] g" il ril II i s. bn n - 
jess, guitars, mamlo- 
llna, niEiri iijlifti? nr 
btigEes— -before you 
buy. QtiaranteciL JB' 
■more for your r 

Eiiuney. Acclaimed A r ' 

the tops In a eh oot b /' ;■ 
tone, easy pluy in k. rich power by world h s lending £jf 
musicians. Easy payments, S-days free trial. a ~~ 
nt your dealers-. 

Cut this ad out— good for 51.00 credit. Free 
special information on how to organise drum 
and bugle corps, Fred Catalog— mention Lu- 
stra n tent wanted. 





GENE KfiUPA — World-* Greatest 
Swing Drummer uses Sllngertand 



SL I NG ERL AND 

1334 Belden Avtmi* 



DRUM CO, 

Chicago, Illinois 





TRIAL LESSON IN 

• DRAFTING 



More flood iota now Ln Drafting, Learn aT 
HOMK in Sparc lime for :it our Oricnco Hi-iiMOli, 
Mend rost^iird for FREE TRIAL LESSON mid 
see how easy to team and get n guod fuh. 

CHICAGO TECHNICAL COLLEGE 
* 4-200 Tech. Bldg., Ill E. 36 th St.. Chicago, Jlil. 



BUS 



Spied till'd opportunities. Prepare in ppiire 
time, E'ia-sy plnti. No previous experience 

ru'edud, common Behoof cubical Lrm eufCleklit. 

Mend for Tree booklet "Opporttn ililcg In 
togfiipljv " T [>.j Ft leu Lars amt reuulremruLa* 

American School of Photography 
3 H 1 M"chl 0 il 1 A*t., Dept, IliC, Ciilcayo, til. 



LEARN 



TOOL and DIE MAKING 



earn 



, ■ _ ■ _ _AlarklnnC TfiHlr null .:- . f nw M ccliine IV Of k ill (uJljf RIGGER 

**■*■*• MluU 1 1 Hi | f V- 1 . Ii-i ! *lii>p*. J'rb-r t; ;*L McHuxli piw TUP 

„:|M*I wort- HttM li*r Thuwwd Men. KphJ J.. j- ...■ ft.i.L li«p five, r# * * 1 nL 

JblDlw now; Liw Tuition Elhifttmted Book FREE, ALLIED 

WAY1 



Ihhot 



ALLIED StREO MACHINE to., INC. 

Db.t D*nt, l*M-S, 6M.61 J W. L»6.» it,. CIiUjhj*. 



ENGINEER! NG, broiirierat Sng, n vl- 
stlnn and police radio, servicing, 
niarliiu anti Morse telrgrapliy lauphi 
IhtituUglLly. IS weqLH* eupinecr- 
IHfr bourne equivalent In three yeans- uuHeije radio work. School 
catubUsTied 1,474. All ca; pen.-ic** Lrvw. Catalog ffCC- 

Dodge's Institute, Ada 5t„ Valparaiso, Ind, 



RADIO 



Jj20A/L io 

En-?i lrt™.i*i" n i hmiiS- Itut#p*'ndv n. llLT-p^pi Muijltf 
I.'l. L t:.i3nj-y t IU,U ■■■■ lif ■■ you enroll Hot - Ih:*-..,.. .. k.ji iou 
Ilk*. W* PUSf burl. K ALlOfiMn. W ritr Iftf (*o*0*ti> il*. Hiniann 
Imlilula. Mil. \..J,!i.rL*r,. |Lrp[. tt-8. Jl ilwautw, 11 ii 




Hawaiian Gulin 
Spaniili Guitar 
Piano- 



BE A LANDSCAPE ARCHITECT 

Ambitious? Ilort’’ * p pmlMnion for men arid wumen, 

Yeai-. rating opf?u|.:jLl,3ji— - iLh,, InlCTnllnn h<ihl.->-! HnniP 

a [Ildy f_-OLir -■» ■ u.-.4'..l by hunrtrrfls. Write fur tree liuokU'l 
"SiHcess thru La ndscapc Tr-alnl cl|; „ 1 ' Write lomuy, 

AMERICAN LANDSCAPE SCHOOL 

GDOS Bund Annus Ds# Maniii-i, lawn 




TO MAKE BIG 




POODS 



Ki'try body niuf-t huy rood. (Jem 
u big- Pitying mr-ucery route. Meive regular 
fAMUJOttri. Handle nationally known line id "VH 
dally nec-e.f alllei. Your- 'round, hlff in-olli, utilrk 
r^peatcra. 1 'roved pi rip. Earning* tip to $F« tin In a 
Wc-tlL Liberal credit. Easy to start. Facia mailed frc*\ 
£ i. Milts* 9609 Mennouth Ave., Cincinnati. -Ohio 







in 90 Days at Home 



Hundreds Of Tist-n and w union of alt ages IS- 'in make J10.DU to 
Sila.i’UI in .i KLnjdi? fitiJ' gh'lns sclenUUa SyudULi MnSRiise and 
lly|lro-Th«rapi* ireiimienis. Tin-re Is « bin -Icmcinis fj«i£i 
1 [ ! :■-- r i i l 1 13-- . Santlarlun.-i. f'liihr. !>wtar4 aiul pHmlp patlehti as 
UfLl' -is (gipi.MimitiLB for establishing ymir uvni oinre, 

Li-uni this imureiUnB tiiimej -luakiny fhinri. ssiimi in four rn.ni ln>me 
try [null, tlirouxh uur borne n udr rnurse. Mama Instrvcton 
Iii in XA'flOS.U-hV K \OVV X rcsi.lpnt sdiiMil, ,t diid-mu 
i- .i it ii i ■ 1 1 l upnn ETJmpIt'limt of llw course, fourse cm he 
i, oisietvii'U in 4 1- L in out I im, [tigli Sihu.ut train- 
ing 3a nol rnjcessnrJ', Mtiny cam bis IDirfu-y while 
ktTnlnif. 

Anatomy Charts & Booklet FREE 

Enroll hole and we will Snelmln uniform fmL 
medical dlctl'giary. pMeiUwl tedurlnr roller and 
JlyiLrn TIilt,im:v huppHrs ivjihoul r-XUa tus-i. -fhc 
r« duct re ctAirM plait? may hi- Wwlh trmny Lime* 
the Slim It'S! tills Ion fee. 

S f msf rnnpoR now fnr ARatnmy Claris and hnokldt 
rnnl.ii ra i aq ohutognlalii and tetters I reran yuCEGisful 
friiliutcs. thejf will oil hr trot puripuid—F REE. 

THE CeliefO nf Swediili Massagr i Successor to Kilmml Coflego ol MAuajej 
Dept, Ct>+ — -IU E, Adams St,, CJHt-'A^o. 

V i.'IJi may uiKilI mti FREE inttl pus I pa i- 1. .VtuiEmitj- Flkuri*. I muj-KI r c m>h- 
Ln tiling pliotojitapha ami letters from grrlutUt-s, and f(iriS]ikto dflutls 
of ytmr oiler. 



nalomy 

Charts 



Xu n,o 



Address 



City — Mtole.. — 




OAILWAV 



MAIL 



CLERrt 



r DO YOU 

WANT 

$ 36.50 

A WEEK*! 



U. S, Government Jobs 



START $1260 / franklin 

TO $2100 / ,n b ^ ,t ^T e 

A YEAR 

MEN — 

WOMEN 

Many Aptruiittmcittis 
each year 

Common education 
usually sufficient / < - wns - 

Mall Coupon / Nanl5 

Today — / 

SURE jf Addrass.., — . 



/ Rochester, 

/ New York 

J Centlemetn i Ru=.h trs me. 
d? FREE nf charu*. list of 
e U, S, Government htg pay 
& tiOisltlcma + SuntJ jne FREE 
P bock dei'rriUinir nil]- 

V arreis. hours, work, vacation, 
j, nod giving full particulars on 
f haw La qualify fm" examina- 



J.oA 



f VrUljftJK AU V iilCll&IIYLr SiUIiUH 



YoT ELECTRICITY 

12 WEEKS TRAINING 

THIS QUICK EASIER WAY 

ACTUAL SHOP WORK-SSL A 




Hatt yml cvcrdreaniefl af homing (JoWtl Igood > 1 / ft p * 
fumy job — -that would give- you all 1 be thinna in Vf. C . 
life yyiJ waott-d. If so, unit dreaming tcnul prepare f of such 3 fob* 
f leetr lefty efrers you a real job and o real future if you will n rcuora 
you rail by training to take your place iu this giant industry* 
Here at my sr iiuol you are Ibim'd In 12 weckj) for vouryiart far 
a letter job and a real future. You are trained <m real electrical 
machinery and equipment, Ytwi work on goiuitatora, motors, 
Mynatiin;:, you n i re houses,, wind armatures, etc.' You ulsn get train- 
ing in Diesel, Klecrrle Re fri Hera tlon and Air Conditioning 
plus art Mitra 4 week* course Id Radio, My met bod* make It 
Caiy to learn— First you are told Iww to do a thing — then you 
Sit shown bow to do it — then you tlo the work, yourself 

I'LL FINANCE YOUR TRAINING 

You can get this training first— then pay for the 
m ***' of it after you, grp cl u ate. I f you tiwd part 
ttmt Wiwlf tin halp with litimrerpHinH, win help you ret 
It. After brHiuatwHi yap (e*E Hi n tune *En»luymi:iit *erv.fc*. 

Send coupon tcti*y for free catalog and AN (Snell*. 

£ Mr, H, C. Lewie, President, 

J COYNE ELECTRICAL SCHOOL. 

* 500 S. PuulEaa &t- p Pept. CiLTirCBlcaS 

■ Dear Mr. Lewis: 

■ Send mo the book that tella the story of you 
> training and your offer to ln-lp me get this traumae 



NAME,.,,. . 
ADDRESS. 

CITY, 




!««■* h h F tSTATE - * * * 



lawf taMBr tirnr law» Uhuht 

hKT vx ^eaiak Nttgjfc ftemui 

ftFlNgpr.: SftliclT fiBCiUCT! ilEHEffif teiMUf 



Jr 



Know Electricity as Experts 

Know It— and Get an Expert’s Payl 

Whet about your future? Who la safe today? Surely not the man 
who Is COTilCtHed to wTartrl Mill! Know your Job 1 hort 1 u 1; It Jy — pro- 
pure yourself for Jobs ahead. To do Jlusl this tho uaunds of nipn 
have used 

The Croft Library of 
Practical Electricity 






t J-ii-.r*r>- u n com^letE eWtriccJ edurntar. It if fouiwtal rift praclRte u d 
■it B bUt-*UM-vv #?p*rteiire — «o ww* ft" it m actually dqm It ip ju lamed fr»ra 
i-nTAf 1*1 wv«r mill fli« *=rnt of bnTif-f^kUH: facta you wint, Written a. tJuit ih. 
(inK'B.r.Pf ■can te-»ily unde <r Pl Mid it. jet w tnund. *» ihiiraiiiiL, riot it la the dully r'-iJo 
«T 49.000 hichly paid HettrinJ *4irL*r* i.ml psi* ir.oitr*. Crr.lt iris j.hj ite tliu.c" 

JOls ii«*d tu k::ii“, n 1 1 ( 1 1 1 1, mo late, frrjrrn ter". aniHtl>LTO& fOrimiilhOir?. CjAEipiOTEiie? J. 
■■bcnitP. •■itelibMrilfti «i Ptdih iititti p? ptemi — ric- tn.-ul niiiikilrierY ul p-var.v Ij pm — 
■kviitmalHHi in ile every ph:,»« — tl. e nicmt imienved isieltukti u( lipl'-ilna — ban i:n rind. 
1-uriP eflecte, el*. — bus w 4* a I Q MjTi HJ jpHi, (pom B*(iniaLiu4 u, to iwjpletkm. 

b Yolumea, 2 l$$ pages— only $ 16.50 
No money down— * Easy payments. 

I jIL m njpd mial ihc ctmEmti AH*rbosJ anil wo wall Muni you tliir pnyre 1 ppt -of iii wlnraM 
Pc^r Eea •days J: ■ t: m i>nn tiim s>n bppj>iYiLl. T^'-o tnfct nil th* risk — ycu aPt^jni# no £>Hk£u- 
thjj. Jr 3 *ut! iliH-id* i*-> Iwp t^ie books wnii tt.Ali in ten iCn« ■ mid li:ilnn>.-« at tiie Tate 
trf fcS-tW 4 nKmth. Seii,ll C lit OulLpOn NlJW n.bJ I OO 1 bn l-i.-L- far inir-nLf, 



EXAMINATION COUPON 

MtGHAW-HILL BOOK CO.. 330 W. 43nd St.. Ntw TMfc 

'end mn For teri ilny*' cusiJnn.tteii poimiTpl tlsr Croft l.ihnrr oT rrac(icii] 
Kl«tlldty. If Itnlu(a.rli>ry T -oil I n>r.,| rqu tl.M In 10 d*jn» blUt t'l.M nwiilMv 
ii.itil thA f.rw e ,ir HG.SOii in. ill If nr-t ■■Anted, I «-i l returs ■ h*n book* poalfeM, 

I To Ifliuii araflipt shlMimpnt ■rU * p(*ln>r acid HU In all llnei. j 

N ornd ,. L . L .., 

13 nme Add jem 

City end Pta t* , 

roiitiau 

Namr of Company 



mm 



1 iwf j‘i i iii mi pipp 






AN 




r-WTi warn 

OFFERS YOU GREAT FUTUREI 

Demand for iraJacd aitfriftsmcn ii idrrEuln j{ and ilrtadj rt. 

tetdi supply, CurcwvWngJH T«L. Atn.riwi'p fwmac wad 

dllqi KMdl, if kottij 44 Cluti CcntnJ Air ThrM ta 



bean of ihf aircraft indum* pft-d Jbccialiiei in cniaint 
MASTER MECHANICS *od AlHONALmCAL ENGINEER^ 

(Me fkictfl tnvblyfd.j Gtidnitrs tl# tnbtaiuing inenedsicr 
roipru'iTwnl. « r ntt fat drtaiis NOW. UrpL PM-ft 

CURTISS WH15KT TfCHMlCAL IMST|TUT« 

Glendeb (U» Anfihf) CeQfwnit 



***** 




VOICE 



IDO'^p Improvement Guaranteed 

'Ye btjiM, Btrengthcn the vocal organs — not 

ii-ifA bjf lunil^mm ln[|y ^Ufld ftiui 

n-i r nti sirtilly vjnrrM-t, tiffl^if extrtittt . . .and alMtliittiy 

emrran/rr to Litiprfiyr' ftny fiftaini; or P[Mi-aSiiim vntr^ 
-=c triui r-> *'5 . . .. Write T'kr ■otidetfi.i TO Irn (icmA - Irw. 
Iteani Will jou cut hot bfcvo tba vok>« yoo want S"o lilrriL* 
turn acjit ta «uyota uadei 1? y*.+f« lltJbm .[(i.td br TV-r.,-.iL 

PERFECT VOICE INSTITUTE, Studio C-135 
M E. Laka St., Chicago 




Me 



a real tred«. Ante Uecbui 



ridinr , «te,_ _L*t Dn^tralii y..n u, tio 



you jfet m gcicd Jab, 

H 



tih c*Hiln ur 



vil 



■HH and 

Lid. For fr»4 write 



„ . . . . gaaft g^Y3BAaig 

Tti* _ts T-M Id .tnwybafsld _ Itenm oo mi-nlcrn oLiu’iicni. r^t 
&pbI nbop miifc. Jiiaun br*tM%giii. 
bested «mu[aET, Wi pmy pour f*tw Is 



« aiwaiiai wo 4 Ihninjctti™. 
hfiarn Ira <rar «tej*in 



NtsbriUe Anto-Dleiel Sdbool p DepL 75, NscliTille, Teon. 



MKKAMKAl DlNTItfRY AT HOME ! 



To make C Towns. K.tlPt. BrFdimrk. rlt.. for Danf iitt, Fubt 
i ■ i i i ii «.nv telcn.ni n wbimirnl dcntiriir nt I *ip"i*’ in •'•xr* cin-if 
I 1 ' I ■ 1 1-iJ U 1 1* M E K T ■ ■ K TOt) f.« ISO' jf* TESf i I X 
TSr r.irm-TJ WITH COUneE. L..-*- F*..v irrrr.a. Write 

T'-t FREE ROOK about lEi* ji-imibp toneme pty.ftj*it3n Uip,! in not 
aSmtnd bv in ii.r, apt. 

McCARRie KHHDL OF MECHAMICM DlNUSIRV 
297 N, erssd 4(„ BrpL J*7. PU dartrl ohia, iP ir 




r *! R- t9 J 




Be a MONEY-MAKING Rap to Expert 



t li tfnln ko’t Tirf ■ (tod job In Hudfim Trtev|ii.-. ni ct . bMlnHt *F yowr 
own. My rn«. perp..niluid asiH.-rilma bi-uiMtody Counw p.i> voa 
fluierty. «Bafly. 1 i>ii cat r«a.L RmIIo Erruiiiniciit. I P |., ,* van bow L.) 

CuTJi wliluC you lf9R5ffa, 



FREE; ^ ™r J°c 1-1 =>•'*' ratido* "tmw to 

0 ' 1 '■ K Fl 1 ■ ' 1 JL 0 l\ i. tni -i Sprsybcrrj AcaUaniLr 

cl Had to, 21D-H LinjiFT', ity Place, N. W. WaifiiTi^tou, □ 



Acailajnir 

c. 



EARN THE DEGREE 

porter d r*yrhiik.ry (?■.&.). Pbilootpby, Diclcltv, 0 <«#«*■ Cot 
cti A ’CnPnujw.iiJnn™ leftitMlto Chnrlarcd 
Inotan, hri-.il ter 



-Arte. 



Iter..! ter -IJ-pmi FREE h-ull*(dn at nrir-' Mb Obligation. 
Tempt* Bar C-lMp*. OtpU 2 R. 1C2A ThlH nn th Annul 
Srafth. Wntbln.lnn. U.5.A. 



by Stale si Witft- 

44*1 ” 



ARTISTS MAKE MONEY 

Fill'd out yout ability. Send name* age, occupation And 
address for Free Vocational Art Teat. 

f xteral Sthenic Inc,, Stag friuil fcJwali BWt, Minneapolis, Minn. 

MOREY IN RABBITS — CAVIES 

WE BUY #n1 F° u lu inupit „.jth o(ti*r mnrHtls. 

CalA loc autl ™j-.jj of magAElne lOe. Or 
25c fnr B*flk Cot.-iLw pad prl« List ua*i Tear's &txb- 
^TlpClOKl to the- AfUlHICAN SMAJ.E. f^TOfly FAHblfrR, 

OUTDOOR ENTERPRISE CO,, SOX NEW CITY, H, Y, 



Earn Cash at Home! 





'efllsr ciA']?'* 

t lolll 



Wo r-ald M. M. $t I 74 fdt R^roptlon.iE 
HfiOW-KING nutm.li monte I Wlff fri?C nlrlure bunk 
If y*Lnr roltar, .ilittl, bum *> uti.ti d i*. Wo nirnl^lt 
RuUrrlnlfl, I.uy oil rjraps, W'rl 14 Itelsy. Eil. iOfta. 
UNITED CO., 33 4 B Lincoln A\t'., Pt-pl. 30U, Chinipfu. 



COMFORT 



BUCHSTEIN’S FIBRE LIMB 

CorrcCilT fitted. Strons. licht, neat, 
coot, sooth ine. Braces (or 
all deformities. Oa terroa, 

P. RUCHSTEIM CO. 

flOmrtL&m HlDlftlDtllSv Minn. 







Be Your Own 
MUSIC 
Teacher 

LEARN AT HOME 

by wonderful improved methods 
Simple aa A. D. C. — a child 
can learn it. Your lessons 
con&itst uf real selections in- 
stead of tireaome exercises. 

When you finish one of those 
delightfully easy lessors you've 
added n new "piece" to your 
Ji.st, You rest) real Huteij too— no "numbers" 
music. Method is SO thorough th«t many of 

000 aLudenta are band and orchestra 
LEADERS, 




" or trick 
oUr 



PLAY BY NOTE 

Pi a iso Guitar 

V loi j n SnsnphnriG 
flrflin M«n|t»||n 
CD-rnet Ukulele 
Trnmlinna Karp 
Piccolo Clarinet 
Flute 'Celle 

Hawaiian Steel 
Guitar, Trumpet, 
Pimp Aee*r<Hen. 
Plain ArenrtNfln, 
Voice s*id Speech 
Culiurc, Me darn 
Elementary H tr- 
many* Dram imi 
Traps, OacfCi (Plee- 
trum. 5-Hrlafl Of 
TeftOt) 



Be Popular 

Everythin e ip In print and idrlures. Flm 
rou -ore laid wliiit lu Uhl Thun u pfrllif* 
shows joU hew Eu do Lt. Then yon do Jl 
yoUFwlf n m3 Ivosr Is. lu a Ftv,- »barl months 
Vog berfiflie an eicellem musician — the life- 
or g«y party! 

Free Book and 
Dem o ns t r atio n Less on 

You m ny nulrttly heroine a flue rdnycr 
IlirnM . h [hr I’, K fkhool heme study 
HiUlLod Write today fur Fft*- H<mk anil 
Free I i , ]ii nnsli j t J on Lrasnn ah pH rxidaiii 
all. 1 '] !■ n do monitor) j'ui.-i- farcifliti Instru- 
ment ancl write your lnciDu tirid address, 
fihilnlyv lusl i iimhiii y BUpyMrcl -itLiou needed, 
cast) tr Credit. 

U. S ( SCHOOL OF MUSIC 

7-fl biuii^wick Buildinj. NeW York City 




AVIATION 



APPRENTICES 

AtRMrvDKn vrti'Kt; wkm ikterixsttcd tha in- 
InO FOIt ENTERING THE Wfil.I. PAID B- rF^T T> OE 
AVIATION AS APPRENTICES- Write ImmL-fiiatfftv. 

trwrluB i n tr rtim-iTi . 

MECHANIC UNIVERSAL AVIATION SERVICE CO. 

Wayne County Airport. O^X 857. Ored. E, Detroit, Mich. 

for MORE PAY leant From 

An 

ENGI- 
NEER 

GET READY FOR RKOSFEBTTY PaV. 1 will train 
yon ;it your home by mail vn Practical Drafting until 
IN POSITION, nr prepare you for BETTER PAY csi the Job 
yen have. All tools and drawing table sent at tmoc if you. enroll 
now. WRITE FOR FREE BOOK. Giffl your ace. 

ENGINEER DOBE Oiv, CJ 37 Liberty ville, N*. 



JOBS in RADIO -TELEVISION 



Extensk and resident Iruninit in televfrion, /ivi.-i-h- and police radio. 
J. i ue • *1 \ , n lisw w< traln m n, tie Cit-m g . jot - hdp them. jj f-t 
f - - be. Ym t u for ;li slog A 1 1 11 iatei i w i ! n K MJhH ' . m a j o r n tt 1 1 r?. station 

[IS? MIDLAND fflE VlSlOH, >nc.,1JG H Power i Lighl Bids.. KH iMiCltr.it, 

At home— 111 spare i 1 r : s r' r . Many overmcne 
' L st a g i -- In g tLt . r * gai Q fltl f-C0Qti deuce ancl in- 





leam 
^peaking 



Grease earning power, this easy way. Write 
Jr>r free booklet, ItOictQ 15'efJt I on- 
ifra IVith 11 ordi and ruq LU reiueuts. 

Nariti American InsUttrt a r Pop*. Use 

3 01 MiijriiK-in Avr ., CmiCAk u , Hllngt* 



, C orrespon d ence Courses In 

RADIO rn ELECTRICAL ENGINEERING 



LOW AS 




ELECTRICAL tNfilNEEHIWIG. Get RDOd ■ r r nl Otre- 

urtiipiaianilnbl#. . ■ , rmuio easy, — 

I.'.iio ENCIMFtflwt. kitra li t,n -pmir»i* in radi i _. !. |-.- 7 . 1 . 

J3[S7i u 2 Ik t™ man. reiJ Yaoiuj.ni lul-e I ^ iiuSrun T'I-liuji 

o.v Lit >.:i, dthqg AQFuffSb tMcEnrod pajmeni iilui- Esfifruiit-iti k il« lunLi«hiHj. 
rDCr Wrlii- U.*t sTrpn ro-pieH af «wit " I ■ 

r ntL LINCOLN LNGiNCERINGi SEM uuL. He. 3J1PL Lincdu. N«br. 



Mt fefljfBML el iv 




IF you nre einrerply rmubitirmfl and interested in. making good 
in the Diesel hold, he sure in immediately investigate our 
tteiihle training j>)an that wilt fit your eireuiiisuiuiues. A PLuti 
fur every Man, A Plan for those seeking immediate shop 
training ua well us for tliusc who cannot give up tht-ir present 
employ ment and income, Fur 34 years National Schools, n. 
rpM igiozed leader in the field oE trade education, has helped 
wide-awake men to ruwws. Tha million-dollar trade school 



wilt supply you with a sincere, hoaent statement of farta <>f 
what you almuld do U* quickly get into the proh table Diesr] 
Industry. No exaggerations — no misstalemenla; and a definite 
plan lu lit you. 



Write Today 
for Full Details 

Mall the ctmiKin below. Find out bow 
you can get ine flu eat in Diesel t.rainiii« 
without delay, Fee how this irreat trade 
jM'hrmJ operaies and make? tti (acLlitlc^i 
available loevery amhftEoLts ttmti. Actual 
wort In modern training l-4iri]j5. a [JhCt Of 
every man's ln«cructfoh Shop methods 
lime-tested for M years. FtHwInatlng, 
elllcienl prcparalJuu, Got the larts. 



WE ARE DEFINITELY 
INTERESTED JH 
MEtPikG MIN Of 
LIMIIEP INCOME 
AND “BUND ALLEY" 
JOB HOLDERS. 




/ZcttUL&t 



NATIONAL SCHOOLS tHahliilti* ISOS ■ P«-p ■ S- PMA 
4 GOD SlMlh figuinra Vl*<**>. Ang*l*i 

p|*ul* |*nd m*. Wirkou) aklljall«n, y*irl I HE l IOOK null <nPnrmali*n 
r*flflriJir.g OhtMl I m pi Oj 1 flV* It I OppsrFrffii I **i. and HBquiTrni^ll 



FREE 

BOOK 



NAL SCHOOLS 



JZoi 

(Ungelel 



TFAcn nrritino to advert iitera pfeaxe mention Popular Mechanics 
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-Jeafoi AIR 

CONDITIONING 

and REFRIGERATION 



flexibly pfe - tested 
Training Plan to tit your 
present circIJrtUtnncqs 

YlHJ Titl rju„il i.r ft I li lllli- 1 - 
nlivij jcljs in 4Ll.r*ctrticllUon- 
Jrvs-; ainL ri ft L iff t„i t Jim iruiiw- 
irirf. NfiIpmT* perfortml 
I'liui I fill Mi- i m i tin: i:rj- 
medJuH’ !< I nip-rt.il/dlni:, as 
vi i.-l \ hi* frjlr tjimj* Vi lid [‘liliridt 
tJ'm 4[l preSeBL EOiJjk'i UJCI= j l. 








STATE 



MAM K 



Most rtfldein training equipment 

Uur*! w| LLl|inn>n t sunl modern inluiilj; 
mflhcrl* ottered tn ycwi, n<i itiriiErr wht-rr 
JM-ILL arc- <ir wlMi ydU dd. Nallnnul'U mi OEti- 
d 4» drive tiri-n flmi’-tHtfll fdf -M 
Md EUfllW'-lvoj'ii. fi mrhj ill m i-n.ni blthI i-kty. 

FREE BOOK gives full details 

Mail tffrtitjan bclnw, |^nm fwtw you nm 
qualify AS* Ml t'vpi-rt iri al Monri I ■ tun Ln^. 

NATIONAL SCHOOLS 

Los Angtks {Esr. 1905) 



Aequeif Far FREE EOOK 

NATIONAL SCHOOLS 

IJeiit. H-FMC, 4000 So. Ficiwrofi, 5t., Lox An^rlrE, <VOIf. 

AGE 




M 



Seek! 



£wnf operator and mE^hjinte needs 
AUUEi-s M t;W AUTO CUi 1>E. This book savta time, money anfl 
worry. HUftily en [Jarred. It presents. Ike whole subject at aiato me- 
ohimlca.: JL--B3isLt nrinelplfis, 2 — < "DiiKtnJcLinii, .$ — Operation, 4— 
Service, S — Repair. Easily uhOsfUkmI. Over 1500 pat®— 1540 llttlft- 
trA[Son:-i showing Inside v]Gi*-‘d vt modern cara. truChfl And hURfiS 
wllfc instructions for all service jotK, Diesel Engines fully treated, 
J JM tally ill 1 1 -'[rated To Get IhH Assistance far VnutwHI Simply 
Jfm Fill In and Mall Coupan TIHIim 

■|tCpMPl-£T£ _• ^AY_OJ* LY_S ^ i!iONISL± 

THED. A LTD EL A CO,, 4 » WEST 2 ard 5 TflCET f NEW YORK 

l'lw«Kiut n:-Y [y."tpn id A U DELE MEW AUTOMOniLE GUE1>E I Hi for frrr t» 
■.mnaliun. If I decide to hep it,] wiIIbe rut you tlimJiin V iittyn;ii n-nrrmji.stu , riLJTL.!- 
t J until piwch**t price of fA in paid, OMsermse, I will return It to you pmpppy. 



KNOW 

YOUR 

CAR 



in Need 
this 
Book 



BIST 
OUT! 



Addmi — 
Of Clipp-Liiin - 
Aefttme _ 



i-ll 





GET A NEW KICK 0 

VACATION DAYS 

with a 

GRETSCH 



Fill iTiii vacation with a new source 
of fun + * , there's lot* of time to 
rna-sler the dram . , , easy to plan d, 
life-long career • < . like Bernie Mat- 

tinfton (above), popular big-money 
drummer, When the gang goes bik- 
ini:, lead ’em with a drum ... be 
master of ceremonies » * + the led they can't leave be- 
hind because he has a druml No difficult lessons . , . 
have fun learning . . . pay on easy GRETSCH terms. 



Barafe Maittnson 

With, #fdr t*w4 titi&i 



Send penny postcard for FREE DRUM catalogue and full 
information about EASY FA YM ENT plan and FREE TRIAL 
through your GRETSCH dealer. Addreu Dept. PM*80 



The FRED. GRETSCH MFC. CO. 

Musical Instrument Makers Since 1883 

€0 BROADWAY, BROOKLYN, N. Y. 

CHETS CH oho Blhn SUPER VALUES in Girltof*. Scxcph&im, Tfumpttf^ 
Trent bantu, Auwdient. Sind lor FREE catalogue. Min linn ImlruiMiih 



New York ““SS 
Electrical 

Ask for free illustrated CaI*aa 1 
booklet iWllIIMH 

44 West 17th St., N.Y. C. 



EARN A DEGREE AT HOME 

From A Chartered Institution Of Higher Learning 

Employ cn New Demand Oeliigt Graduates With Degr ee* 

if PagrSS Coiirtas In An-r solpuci's; I’hOfwopiiy; Ettuc&Lloti: Puyc-haU 
■:,£ J ; Public 11,'elllis BocLoLocy ; PJiyeleri; Chi'nuHry: tNj| r 

TIitOlB&i Law; l^ur-Liic;., l'.i :i l i j ■ r i k ; Ai:;-ij r jntlJiir: SlMlit-licft: AilV.; :iali-t; 
AUTiruUuri’,. E] KUftlt, MeehaJlkal . Civil, NLrucluml. Dirwr], Atih,- 
n-i-niml. Mining, Dnif Li ri |! ( AUUniinLi'VLs AciM:,iwtuib«aL. lUuLln, ilefi , L£«-r- 
atlatu lUtfhivny. .MjiriiLi-. Air Cynrt I tlf.nl n«- Ooolonr. PtlSTjItunl, In.lus- 
1 ri p.J , Ch^mlco! F'.fi f-ri i ■'t r L , i 1 1 j! ■ Fo-urnlfcd luurt. I7i> p. CalaLgg 

Wr K. i, lr-y ■ Ito'i'.^vr 1 1 Cindunl-,- Oollr-g^, 4344 CMrraiLun A,.., Chicago 



C-MOUIfT nMS) 

TAN SKINS — MAKE UP FURS 

its i Tn|r|nrmia[. W* l^n,?K ^ ...j jft Horn*. 

Gird-:, Aflfcrt'wili, Ptli, Mi-.id?,, Fish. Savftj.-ur 
hi':u.ii B !„.] ■ 1,-1. 1 .y c-rh.li- *mJ ilea. Make 

Mekibv, Mo-urtT rmd inn Kt, others. Pijn »-":!! 

1TK TTJDAY--|>friW- 



rrvJitp: Ihin'l delay. WUlfK TODAY- 

FREE BOOK tt ilb 1 ( " 0 * a, ^^n i t[urai. 

' ' 3 [ui! Lnrp . *t„l >ca.r ,‘ur,y,~ 

It * Wow Prf B, 3 fr. d pom. e*ri|, rou^ AGE. 

JM. BIT. SCHOOL OP rflKLDEBtllV, O- „i a3?C On.-ihj, Ni-bi. 



BIG MONEYr 
pouitryH 



rom 




1 r.how you hnw Li) ^Tvalljr 
ItlC reitke [?n)lltk, *[^n juvr 
g-wn buBlneju. or hi-lja ViYll 
Svc-Ufi; M |Oti ill a 31-njlr.ry 
plant , 3 trom yu i.i -il 

in •|>4rc 1 1 m e quick ly . Siwiv 
yt.u \f-fV Ini, -si nn-th<iiii, Glw VO It Itl-tP ML,rth nimn'i' 

I-' ymuwll or iifnpleyvp. Men im,d *®|il! 

tmvriP tin Hllbnrlht H-Llt ti,- l^irtli-iijarly tnltrrrt*] lH?- 
rFti-tV lain l krii-ntlfir mulhwlH mean uuiiMinl (arcUltB for 
Ihrin My ImrMir.study tciLrn^H Uttd ti» ThdHjM.pula- 
ti‘Milc, ' FTnv.' tf> R- r i L"= j-- P-tiu] fry fof rY^flfc 

lo Ytii FREE, 'Mb 11 mutton irklay- 



■romp* 



C» SCIENTIFIC POULTRY RAISING 



Watienitr 

H, Y. 



POM I try Institute, 



HARRY MU LAIUDh, Pre*., 

Gr-pt. 4* 0. C«-nteP, 

IH ro.no Ki-nd me your I MW' HrM>k abuUt puUltTy msinB, Bn-d flfll 
alMiLit your Knmn-itudy Cd-utk*. 

AddlYIL ,,,, ,....,, 

City 1 IL.F.D .3 .Stair. 
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INFORMATION ON HOW TO OBTAIN PATENT 
AND MARKET INVENTIONS 

If yon have invented something, if you're interested in In veil 
something, you need tills new 45- page book that give* the euli 
Story of Patents, it tells yens for the first time about new phases of 
invention, how o tilers succeeded, how the patent laws protect you . 
how to market your invention, where to obtain finances, 
how to form a company, partnership, or arrange for 
royalties from your invention 1 * sale. 

PRACTICAL BENEFITS 



You will And ft complete pa tees 
illustrated with simple inven- 
tions that ha vo succcrxh^l in d.v 
different fields of industry. Over 
100 jltnslra I lorn urr in ihh honk. 
You will read the stories of ten 
(illustrated) of America'* most 
famous inventors. You will find 
an experienced anti thorough 
survey of market conditions nf- 
f ec t i tj k 1 1 io invent or — sho wing 
the possibilities for emmimrHal 
invention today. Entire chap- 
ters are devoted to the value of 
a patent in promoting the final 
success of your invention. The 



import a nee of quirk action in 
applying for patent is strortsod 
— facts revealing danger of 
delay are cjnpliasiaed. 

If you expect to realize 
profits from your Invention 
you must protect it with a Lb W. 
Paten h Olherwise you may find 
I hat all your lime and labor 
have been lost, because ii often 
happens that other hi vein tors 
arc working on flu' same inven- 
tion. If you have an invention, 
or an am hi bon to invent ■ get 
the information on obtaining 
patent AT ONCE! 



WHAT A PATENT DOES FOR YOU 



Without a TJ. S, Patent, you 

cannot expect to reap the pTol- 
its that yoi.ir invention may 
make possible, £ond at tmre for 
this book. After you net that, 
you'll know exactly what to do 
to protect yourself. Anything 
you write us or send nn Is strict- 
ly confident ijrl between us, All 
letters and drawings arc kept in 
(strong, steal, fireproof files, 
which arc open only to us or 
authorized members of our 



(jet film 






staff. We have secured pat- 
ents for inventors; located in 
every State in the Ltd on. 
The pract ice of our organi- 
zutmu is confined entirely 
to Patents, Trademarks nnd 
ropyrights. Wc have had 
years of experience in Patent 
Matters. When you place 
your patentable invention in 
our hands, we are in position 
to proceed at once 
to secure protection 
for you. Our fees 
arc reasonable, mid 
if you flesirc.wc can 
arrange convenient 
t trin a of payment. 



CLARENCE 

and HTMJUV BIRUM 



1 his new 48-page book of facts is lid- 
solntd y FREE! You need it NOW, 

Simply fill out the coupon, ntid mail. The 
field of invention change.- constantly — here 
is the latent information. Within a very few 
days you will receive our Free Book, to- 
gether with the Record ot Invention Blank, 
Write NOW! 



702 Adams Building, Washington, IX G. 

Registered PSitcftt Attaraen B«Ft>te U. S. Patent Olfite 

PIcae? semi iru 1 at imcc ydur llic Free AS-IMge [luok. "F'iUfnt Oulf]i:i 
f(ir Elc Inveniur" urid jour specially an pined Uncord vr JiiUsmlMi ' 
fin in, TlUa, rcMUi-:-E diwii nut obllsuLi! me. 

A<ldiei« ■ r— . — — .. 



tf'lcnxr ir rti* *rt prim piotnijf) 



tTifti MTiiimp fo advertisers please mention Popular Mechanics 
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STAtt. 



Learn by pre-tested Trainin 



[100-114 



C4H YOU FIX IT? 

Thma wandft hOOH* tell 

llV h-tL-n. IlClW I r|- 
lakf but ■ ' i 1 h i n ilif- 
furenltal — S4? hiL] ll:v 
Fhlmmy L f i stwrLnj: — to 
get Tl MlNtJ— hnw 1.1- plic 
four nngi-r mstaolly ■ .n 
vm'iru- [TOUklf »Hll LTlUll 

1IIA [}U.lrh rim ri »jji- in 

L'tX II. Jtpwe'il *11':- 

jjmveniifntH fulK rm - 

I'fhi.L. r^UIIIt>ii4ni*lwh> 

tra.ic rnyr* if rtl less iliHli 
(4 fourth [ho ■ ■.■HE. 

fi (Ilfi VOLUMES 
B'4nd Npw E dpt I OH 

-a aooo ulus- 

Irji tiring wiring dlH- 
ppm*, etc,, li^ludtrilf 
.M:iri|n- 3 nKlCIH, Avia- 
tlDP. Motark. Bi"[P I pn - 
gioeii olr. ] V t.tiit! v-d i - 
jit>i j ■ « LiEUDthd ni-x. 
Ildr Tiinstiii!*. 



Cti app-roTal. .1 1.; t m.il! the !■■.; .i p • n and we II 
bl'jh 3 Jniu i Bel of |lii‘.o f e n*^i tic nti Le auto 
juit diT Uw Eitciif. Win "E fit 1 r ate * 

pqhmile or belBer, eipcrt nr ipitrtntin. sun 
Otnier fir Llrlv'fr. If y-crii'Fa 1 ci wrested: ill ^nowln;; 
all about lUtwnoliilis hi iyt: units, Tsitr ad* 
VdQUpe (if m3fl FEES OF FEE. 

GET A BETTER JOB 

A belter Jut) — ip tbs jfljantie auLo in- 
i iii- cry. R1Q0KQ PAY — a (Iblin lit go lit: u 
I'liHihfJs £ur yaunvit and fiH it iIiatb of 
I lif hunr hjciIIk. * re Willing tar any tu-m 
wiu.i f v f ii fiulf IrieB lo Liti[inn« h k nnst-1 r. 
irurn jiutfl <rigHu--Lt Lnjr with thasi' VrtwiJi-r 
! in k.i a D«n tt.iy — tvtH«etJ,L hln.ii L:*) or 
mymttrJtJrDt. Simply u.,,- the JlfPV IN - 
DEX ta Ifltii, up Lhe iniiwtr lo any mlo 
pnibltld. Pull! by eleven of Antsrleu t 
i; r f .i t r-: i an [oinnbUa ehirtTiMrt, and written 
in. simple Innniese w you (.-in undtritattil 
It. Very fiewcat can. alt rereml. 

( FREE Privilege of cons ultimo * 
Automobile Cnginiert *( Amer- 1 
lean Technical for «n» I 

year without trust II you mail I 
cou pan Immediately J 

Scad jw&mpll* uni! we will | nr Unln a B taint 

lie* LAI H A Vi III Hi i with uk-ur yJ D ii Lj 4 >r 

inrlndiiio ALL 1 1 ti’A f.ir> with wJri-retj dut* 

□ram« anil dal a sheets an each. 



Avi( HtCAS T ECHN I CAL SOCliTt 

Dri'crj A vi 1 . *• r, h 1 1, Ht., EhT.it. AC 1 0 . t'lilrano, 111. 

I wiiiilil ILlfi; to llir toi* G-tiiluuiv ■ 4] Hum iif your AL'Tfi 

HflOK-l. I ™-,iJ f\tiy ir.p fr.«,- I'eiiui uciivrrv c cijti-yv* onJV- bog if I 
Miemho ia. 1 may return them exnreai hu!W, If after ID daya m* 
1 rttefer In kteti Shi 1 m. f wJ' i ttfevrt 4'oU a i> i l>WJt I. lie li.ilaiic® al 1 ne 

l*t<' <)l on tv sa a niaici i* h i kin ft] a 24 Hn Ip no In. T*| ■ m... include- froi! 
nvrmtwjrehlp ami rxtra Volume Nu. 7, as ptT yrurr nlt« r Bl>ove, 

Mb me 



BOOKS SENT FREE 



A Flexible Training Plan to 
Fit your immediate needs 

Natinmil Bcbvnls ■■ff-in* orrUnnal im lulu]; 
pTnunchf Bn nt ynup pcpmsenii cirL-tim- 
ninnrpis. Yeu mflhii-r RjuJIfi, Tflt^ 
vihiuii, Ecriml Biirl a Hum! tr.irt.i-* Spy Nil. 
ttiinal 1 !! r Kr Ills tv n liliin. 
aikrt 6EUi3lu trairttiitf^ alsck nomnit-tn 
triLtliLr.'l If Villi c'ikkkEki'rt ylvp ijji I'nlir 
fifi?nCh t viianl. -v!33i-..’:.i anil Ir.t'iirLii.’. Jk. ijef- 

inlLe plan n> at vvur iambi 

FREE BOOK ^ deMs 

Ksplpimi NpitinniiL’^ |tn-teKl ill plamTKiw 
you <-jii iiKiiLvr FLailkD. bLJ uninchth, 
S 4 -jim. 1 l -11 PiTiiiiS i n|j, Pi:l.!,lr Ad4ri.^*i A 
Cvmi(lU34imU »rn 3yitemJ. 

T-C'li'VlJki-nn. Til I p. t:-.1 e’b 1 -fii I M It 111 ml. W*i 1 \ bp- 

sent iwsc-jiiiiii. without pbLlEaLLmi iu you. 

NATIONAL SCHOOLS 

&*OnfcAu (ESI. 1905) 
■^PJBPJi jf . FREE BOOK of DETAILS 



NATIONAL SCHOOLS, Dept, 8-?MR 
4000 S. Figueroa 51,. Lei Angeles, Calif. 

NAME 

ADDRESS 



flge. 



jV-rirtrejiJi i ..... .-.d . 

Luy Butte ............ 

rt.i(4ii-ik Il-LUt rittSiii-.. age. ecruiqilMm mid n*mc end uddrej*. dI *W 
ptnytr and that of at leant oinu buNinewA man r.je rtf*rETict. 




Only 16 c A Day 

Puts This Arc Welder 
IN YOUR SHOP 

WORKS ON i UN VOLT A. C. 
10 ~ Day Trial — 10 MonlFis b Pay 



New It ia !:A?.Y r fur every Ijivcmor. Intxirntnry, ii.Linv wetrhshnu 
(•"Ti’-'-r K-urJx-, >vji..,ir whiTh si ml ftH-uiry L» sftunl A ™:iivkit I^i.- L 

"'•.‘line nvrvit-e («« mjiiursi. niri-nr. nialtiuftinfe. hNwrinwiiul or 
“■ic-Jr wgirk. HcaurluiM«. Nnv Tp|n* C>MmiM>nvi. nJiii Aiv Wrldvr iiaUrt 
7 J.1.L— .yaurw fur on Hi ] (If ■ 4lay. IwHiutrlmnEr heal *Flm1«r, 91* 
,,'i-irj i ui' ih-jibs— H-rludii.!' kstha LOW heat of 1 □ hsnihiri.-^ p<r wrttluiir 

CI.-I I .J ■ i - hhrt 1 1 -.- ! I ; ihiN'i n';krtBlf- YF.I. r. In ULftubiu'-d wtih niiioaLfls 
i ■■■ tit ■* hi y cLi.-ii-fiitu vr tM in vm iv , iii v m . 

c.l-iil, -I !. 41 K-' i ' - Hi mulstuxv. WCirl IT ql^JLll flJBU.'p. pgk. . r ‘ r-u 

Aftsrt-u n G V A It ANTKE. 

l‘SE IT JUfYWIIERk. I'r’rtilitO, ruLli ramlty on Own I'asij-rv. SlrdpLy 
F-luif mlo null Entry ll'i-l'nlt -i 14 -kyt- Si 1 SPTrrui, Fist-, Vpi Lu [1 
Cujihi miJy 4 fi'w rent* an Hour th opentu?. S|iecljilliy difcej (kiwred hi'nisilif. 
H k .«*V L«J ulrlhr rind Kohl are. fUmtap LI rjji.h I l.pw j.rlce hh'JulI'l'-h. JI,-Ljjh.i. l 
XiVhiinK CjiLiIw, LUtoPfiiKi Holder. Wvldlfijr Ih-cb-, full i'a«y Iiuittjc 
thjttn. ihc, n.pMiIhr " Jf.'- id trt»y mim nm ier A DAT sun. 

Dimvi'lintr DWav pm fit ml Du jriiir nwn erehlthc. Oct ConinLoi »• freo it*- 
4 n. 1 1 - ^ v 11 T TntlAT! 

CammanwEiltb MinsFittwiiti fttirjl.. D(p|. 4-SI. 4?U Dj*it Line, Cmtinmli, 04it 




1 ii w jpa 1 -n r 

b«nnMfii«i, nfifi, rpfin(i. Advert i^inq , Natural Cvlar and 
Mntinu Plcliut- |itiDlB«raptie. I mf -v iJunJ i.. ; - lv r 

bulhriJiLi-Hi. h'.:-r iH - r . :.l 1 ■ l iTiiJ.j n i i 1 *in.| Ih.hie Stuilr niiihn, Free tHwklnlu 

ntw VORk INSTITUTE OF PH&TOGRAPHV 

14 Wul II St. 'Deal. »> bimw Tuck City 




tfi'r I., r* .Lo CWi*. H-i.lr^*. Kilt* in ihia 

L.lLJJEriT ] ^h.fVTU L- CT C#lLlrr. JT*rlira.l |j-7ikr>hl [ , 

Lla.y .1 Era- Fluay bnn>a. B . lM J*** CafaLlcig- P &=.d E.hJ rff*r P 

It. T. MlftelL ri WECHHOL OEKTBTHf, 125 X. 31 Sf., I. T. C 




Mechanic* {.ijmr *u 



AERONAUTICAL UNIVERSITY 

Mi 

I C"*ITfd i'tEii -I iTUPUj ufiTi al LJ|*I -■■P’Lfii |- 

Stawl Metal- -Wrld'ln^ 

A real ipfilmlfa] unlvnrKiiy cdU^iifcM hi lesa time jit 
Less rinst. WrLLf fi.T IMUAtfiledi fiukltUa. fidilrv** 

n«u.Tuid Aaranflutl^nl lihiver^kty, cuntfifi-wrlrht El.Ii 
r i 1ii .i i il JI J D^yi. A, irtdS n. MicfilErau Ave., CHICAGO, 






Engrorrri-no (B.5. □■Mi-^e>--3ldrT«inistritfa-n-^*i n tiri»d 
6u JDVhfed AfaUr 
rr. i ij i c-.* he p I Metal 



II dir-. 
ILL 



Awwatcd Cartooning 



BANT BOOK I 



mohdui hhstitute Of ifMMnTfb TiittooNihG 

TflO >'wd it. N*wibrih U. J. 



BIG BUSINESS AT HOME With N«w Grei^ieu DOUGHNUT 

Go. into F-P-il fuitiona I cirtix klrnl tit fetod huMlinrasI JJlUrt let yuur kitchen. 

Kvcu wiltidUi prcvlDLta CKpBTlirKhj Kjly; Llitily |PFif|it& [Hjtfalljle in 

-mall nnMix. Mute null s.i JL Amziiilciq itJULlSEIJlfiS DOUGIINUTH. YlV 

slii> 3 j 1 v egulpment uid Flint. S terra **ll tar you. Send peetcuHi 

>.<jkW fur apc-f-Lal .tulrk^lurliriif * i(T**t. ,^i-Ii>I hu nmiwy. 

HOWH BOBBY CD.. 420 No. Michigan ftv., Otut. D-IBB, thic.-tge. III, 



TOOL & DIE ?e a s£J. n n £ 

Marhl nliiin Trade. Set a mm- r h *riderire rourac. Piactlal train* 

t:j£ in the world's Industrial n-nUT, Write todBy Tor full In format loss, 

HATIOKAL SCHOOL OF MFCHANICAL TRADES 

D*pi. US ill W. Ltlu it. thtene, IU. 




WHAT STRANGE 
POWERS 

DU The Ancients Possess? 

V\7 1 i f : r Rfi llw wunr nf linMrdfr. 

* * [hut rikjcli' ,1 c«k.-uIih j Lir tlv arranti 
IO perform mirarlca? TTicir *tk rnrri iht 

[hue k ft, w [Iil- muJtfVH ,d Id, .inJ pnvnul 

iwurTT. This ^Ei-iicini. u nnr kni ^-i) u »iih- 
Ikf lrf liurn rhr SbukVc-^. Ii i . ilrrr Prn-li 
I t3 ^^06. 1, if i du h.ik f .in n[T#n mind U- nlr 
tur frrr ffci lirtl bi'il: . AJinst FrtiW I" I ^ 

<7L IlOS [CRUCIANS 

fAMORCJ CiliJrPmi-i 









omi Costs of S9l«$men T 
afllt Jobbers, Mfg. Agents! 

V-ery lowest firing fcisaji] (!■ nuyunn own 
{remitm? L.AC i) nll-bumlAI! Ht'nlur or Burli- 
er— rnjdy Kralchfiil,, 
oven - temperature 
wiimt h . Amn^liiK ^A. PsEStt. 
beat from low rnsi Hf ’ 
oil. Safe, uLitin. s if- f I £ . <p 
*3nio (cvnstnirlibn, nti fT j ^ 

Guar, l>v J ' l i m 

linked mfr. J r ' «. 



TliPfio boraks wore prepared fpT moll of idoas — ■ 

in on t'w Ilo have an ur licit in mind that i 1 1 make 
mcnoy, gave money, save labor or pivc pleasure, 
Lmdinfc thinkera B-prcsd thftt thd world of a fow 
years from now will bo radically diKTorcnt berntiBn 
of the contributions to proprrss that invpjjtors 
will 3 1 take. N nw is t hr time — if you have an idea — ■ 
to Hoe about, protort j n£[ it. 

Many Little ideas May Have 
Big Commercial Possibilities 

Don't think third to bo profitable an .idea needs 
to be cninpli rated. Simple articles — just ai per- 
Him 'a Imilrh — have often proved profitable* Tin* 
crinkly hair pin, the metal tip for a hop InCfB, the 
paper olip aro pnfid example*. Also i mprovements 



UIDITC Sot IIOUt I.ACO dealer, nr s*nd for 

YYm I t f rcc ijfKjkLel. uhott*^ in'w low artcra. 

Ci E A L E Ft j ; W r rELe for S| iCClfl! 13 LC-Mn-rji 11 OfTcrl 

LACO OIL BURNER COMPANY 



1 B -0 UnI«H Awt., 
Ci i »WG3d „ Iowa, 



TELEVISION ADAPTED 



Here it is! A big, powerful new W' * 
L 4- tube world-wide Midwest. At V* 
its sensational factory-io-you price ^ 
pf SiP-95, this new 1959 radio is 
the bifigc-it bargain in Midwest's nineteen 
years of pioneering! Absolute satisfac- 
tion guaranteed on a money-back, basis. 
LT TO $49,00 TRADE-IN 

5 tnd IS putunl or writ* new r n F S 
„ |a] otf t *11 in a *11 - ou r t rade-in *1 i™«>« 

offer of up Ivj £ 40-00 on Ut*«t Midweit 17 -tube* 

S.bjrnd. radio*. -la* detail*. 

Dtpt. IS 'A (Midwest Radio Carp- GMw& 0, 



41 Years of 
Proven Service 



t'n-r forty -on a yearn 1 Sit:-, 
r a pub Ld t.r panian Mem hits 
served luvnn- 
lur* fr«3tn all 
over ilu 1 couti- f — 
try Our large | 
ffian of patent 1 

i, u i -j i u i 



Government Jobs 



h p e r I ft 31 a I n 
gives you 
<? tc p e r < and 
prompt si-rv- 
ice. Our fee* 
lire reasLinjilikl 

wre also fietp 
with deterred 

piiymcnr.-:. 



Write for catalog No, 4 ? , Valuable information tree. 
COLUMBIAN CORRESPO K D ENC E COLLEGE, W*tMngt®» F 0. d 



Oil 13 1‘. 11 LI I uh.ii.jii*. I-. el»Ii-u ,Vji"K Ail fun 1-fi-rj 
UiraCHij ill. XoTthlTfept, A PitMl CfciW. l'.*I*l I. , \ril 

■. -htii. i nm »x p«rt inilrBctw*. f 1. *■ 

cotiti«r«i.i<in fnr V t>L It lufHi. P«-r* TOfiiu (itid Isanrit 
»hiIo IbbtiiUie. A*n4 ivt mtJZ N tf PUwJ^IkwI 

l uiiLiij No, Ifi. Uaoii ^tudr win 

L. tr ADCOX Tfl AB E SCHOOL 

MW Otwn 



REGISTERED PATENT ATTORNEYS 
MAIN OFFICE; 112-J, VICTOR BUILDING 
WASHINGTON, D, C. 

PitUburgH Officer S14-N, Empire Building 

rtend inn FKEbj cftplcA rif your brink p, "Patent Protr-H' 
tioTi" and "When uud How to Sell ail Invention." 



Name 



Street and No- 



fPAfiOr Uriiinp identic ??iCN(iPB PojWnT’ AfceAttnicff 



MIDWEST FACTORY SALE I 



PUT THIS NEW 

l 4 'TUBEw.« 

CHASSIS 1H TOUR CABINET 



CHASSIS 

mfv ONLY 



WtT# TUB£S 
AMO SPEAKER 



h v » c t o n j. mm 

EVANS ErCO 



Y0ULL EARN MORE if You Own 

this valnable now ARC WELTING MANUAL 
and OPERATORS TRAINING CGURSE. 



popular mechanics advertising SECTION 2SA 









2! A 



POPULAR MECHANICS ADVERTISING SECTION 



^ Ml Booklet Free Highest References 

W* II |m| fc Promptness Assured Best Results 

Send drawing or model- 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the R and- McNally Directory of Bankers 
and Bank- Recommended Attorneys, published by Rand~McM@l]y &, Co., Chicago, 111.; 

The Baggett St ft y all Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 

Boston. Mass.; American Lawyers. Annual, Cleveland, Ohio; Panktn Service Legal Directory, published 
by Bankers Service Co,, Boston, Mass ; Eyre's Law List, ^ Parle Place, New York City; Snow-Church 
Directory Co. Lawyen List, published in New York City, and the Central Guarantee Co,, Banker* 
ortd Lawyers Directories, fi30 Filth Avenue, New York City* 

WATSON E. 

REGISTERED PATENT 



L < L l lF.. MAN ’ WASHINGTON. D.C. 



INVENTORS 



PATENT YOUR IDEAS 

SEND FOP FREE BOOK^^, 



f 

patent 

juA’S-J l 



HOW TO OBTAIN A PATENT ' g 

WHtUrt by • Fdimir Member nf the Emmin- ' 
inn Corps IlSW-Pl of tha U.S. Patent Office. J_ \ 

If you. want. to profit by your id«t, you should — — —i[ 

take Itepl to app-ty for ft 1 ', S. Pilint at 
once. You.r lint Step I* to |tl thi* Free Ft-tsk. Thll 
Intereillnr illkiiLnttd hook contain* rat Noble informa- 
tion you should hove. It tella you fully bow to obtain a 
patent on youe idea in the qiaickeat way. With thM Frt* 
Book you will |l*a *eeelv* a "Record of Invention” form on 
which you can cataly rmird your «d«a, iml Con- 

^riVtUI Service: Your case will be peraonalJy handled 

only by a HairiitfTed Patent Attorney who it also a Former 
Member of fill Exams n in* Corps of the U. S, Patent Offici, 
All communication* confidential. 

null CfUIPON TQUf fir F*£t ttim H 0 D-K al REtQftD Df ISVfPTIM Fur*. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EJCAMINf ft C CORPS U, S, PATENT Off ICE 



I WooP wsrtti Uldq., 35 th Floor, Oppt.BflA, Now York City _ 

MILLER BUILDING, Dept.SSA. WaftilnqtOn, D. C. 
hn» mmm* M fHT fn* M, «dfl 1 * «M * M-t" Ml nW " 
| "PKvrd ot W**atl*n farm. 

I Name...... — .,** — I 

^ ADDHE 3 &. ® 

K I 

fc ""TNVENTORSs" i 

GET MY NEW FREE BOOK. Uae my personal, confidential 
patent irnice. Send for free facts an patenting 
^M your invention. Also auggeslionn on financing a 
Ml patent application. Reaaoimble f«R. Deferred pay- 
M I merits arranged. Write EIUGH E. MeMOHROW, 
; Registered Patent Attorney, Dept. 31D-B, B;imstrr 
M Building, Washington, I). C. 



Inventions Wanted . : J 

Pd tented or Un patented 






ASM t; :• 



We have been successfully gelling inventions. pat- 
ented and un patented, since Write for pruuf. 

and lei] us what you have for sale, 

Chartered Institute of American Inventors 

Dept* 4 * Barr Liter Building, Waakmgton, D, C. 



Prtctie; i/ Facts You Wifi Want to Know About 



PATENTS 



TRADE MARKS 
COPYRIGHTS 



INVENTORS! 



if 



you have a new device 
or idea — send for our free 
booklets. They contain 
practical information based on W years' iirperitne* as 
patent attorneys. These bocks will tall you bow to pro- 
fact your invent fan, explain the steps in potent proce- 
dure and describe the various opportunities for capi- 
talizing on your indention. All Inquiries confidential and 
answered Immediately. Write for free books right now, 

• C. A. SNOW & CO. 

Registered Patent Attorneys Sirica 187 S 

113 $now Building Washington* D. C. 



| PATENTS — TRADE MARKS 

All cues submitted given pcrsrjtial attention 
Form ' L EriVJ*fi« of Conception" with ijutru-cfsorij 
for unit ‘'rickcdulc of (itne.ru menl 
and AttOTHeu*' Fett n — FREE! 

LANCASTER, ALLWINE & ROMMEL 

Law Office* 

| 412 Bowen Bldg. Washington, D. C. [ 

i.*™™™***.**™* ww mm b h h h «nuwwwr.neimeiii*iJ 

I Ul/FUTA ^ who derive largest 

N W t, ill I profit? know and heed 

■ ■MV mmmm ■ v eertaimiimpJehiit vital 

fiflts before fcpplyiciE for patents. Our book, Patent-Sense, 

gives those facta; sent free. Trade M nrka^Cop Vfi gb ts. 

UCET & LICET* E*t IBCSL 01 F 5 l K* W„ i WASHINGTON, 0, L 

RUPTURED? 

Get Relief This Proven Way 

Why try to worry along With trusses that gouge yOUr 
lieab — press iieuvily on hipB atid «p[ile -enlarge open- 
ing— -fail to hold rupture? You need the Cluthe. No 
leg-straps or cutting belts. Automatic adjustable pad 
supports at real opening— folio wh every body move- 
ment With instant increased support In case of at rain. 
Cannot slip Whether at wyrk or play. Liirht. Wat er- 
profif. Can he worn in bath. Send. for amniing FRKE 
hook, "Advice To ItU iHUrfitl" and details of liberal 
truthful tO-day trial offer. Also names of grateful 
patrons in yollr nui Jfhb&rllOOd. Write: 

Cliithp Dpgit. St Hlonllitieli], New Jeiwy 



t Io Protect Tfotm. Invention-*' "Hkffdiccufmt, IIOW 



Delays ate daiiEftPous and mas lie very 

costly. My personal service assures 
prompt action, sir U-t confidence, anil a 
mini mn m of expense, l bus- R est that you 
semi me a model or draws nc, of sketch 
and description of your Invention, and 
44 . 00 . I will make a search add report 



promptly os tn Its patentability and ecari 111 ? D„j ft i n t 
you » copy of my 72-pftite booklet. Or. If J L* I 4 ■ tvaJlQOipn* 
you ii/fti-r to read [:j >■ k^anltlet firat. cnai] 
the fttiiched coupon at once. I will also 
send my "Record of iDveation” rorm. 

(Over 38 y&urs esp^rleece m e Hegtatered 
Patent Attorney.) 



flPERSOItnL CunFlOEHTlPL PhTEFlT SERVICE- 



WfU 

VViinioAtoo, D.C+ 

Pipage send tne at once, tree or charge, your 72 
page boukkt and -Record el invention" form. 



Name . 



Address 






rurui/ftK uiLLnAmiQ au v Jtnj-iaJitvj 
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^K^TTioTiSl a 

k Lfc*4 I n 

L ^ j Z^P ^MWlf/ 6 1 R 

[k j 

JLCAnN TO DRAW • 

A | B a * p Learn tv i.if an irttst dirouph trnr 

XX 1 P H fl C M fful Eran-tliral, Evroren rn-r I l.ml — rieht at 

m * ■ ■ u hiifnif in yuiir $[mr* tiwe. Learn 

CUlttltillClAl. -VJLT. lUlSTRMNa. I'.IlKTOO^ISO ill] Jfi tuir mu- 
gvlehs Offl.1 rise. Tnlhcd nrLiels are cn-piiSiIc of earn inn (Sfl, S-’in , t;7- ■ a 
Wrtle fnr FI IKK ROOK LF,T. 'Art for Pleasure ami Pinflr" — 
tell; all l.n it i ui u llui l o( traLnint to draw am.l rie&crlties. TWO 
Ait tests m i i its gtmi nmJents, M^n jwatfmi unlay, >;*, 

pbllluttuD. Stm.f ajte. 

WASHINGTON SCHOOL OF ART, Studio J2SM 

llis-lsth N. W. Wa*hin$lart. D. C. 



DIESEL 



M ail mum training minimum 
lifflt; prartlna] and LliMreLlnl. 
Modern Equipment, eiperLenrefl 
teiictirrs. Fercnmil in-strui tiun. 
4Gth year. Catalog frtt. (Ipstdenrc courit In lliw nunnSis. 

FINLAY ENGINEERING COLLEGE, 10th A Indiana, Kansu City.Mn. 

In answering an advertisement with a coupon, be 

sure to write name and complete address clearly. 



TAKE YOUR PICK 
of these POSITIONS 



W" 1 ' 






an 






pfdVN 












ARC 
WELDING 
ENGINEEI 









kX®' 



him 



>^\ i *5y 



V vc, *ffi 

Prepare in One Year! 

Vast growing Induct rlcs n r.^sd Trim who am DO 
THIXliS— imd win i KMJ1V W 1 1 V AND HOW t.r dn 
things heat . 'J. I ■ y lund FKACTiCAL. TRAINED 

MEN — liiid jl n ■ frilling to jmy tin m frill. W+ 1 hnVi 

been tr.iitiiiMj; mm Lt i jv'Silhm* fur i-iti year*. 

You can combine n college eth lent inn with actual 
practice ] i l rjLir fully equipped -hope and I h laurel nrks, 

instruct idven hv expert- smnll disHi-s- 

m Humid h '-s. Student U uniniirr Sri-vli'c , ■ 1 1 E h yen in 
r>b tain in? ivi<rk while Krk ^hoi-l 1 1 1 . - 1 mi ^ m dilution. 
Investigate this special irtij triiliilac program which 
will prepaid you fur n better pi ultMi w it 0 belter 
pay. Ait hi'W- new tSusn's In ttin within it mouth, 
H e rid v i -n pon TO It A V ! 



3/ 
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I WlUinil. fu’i'il or nlsltsaUriTi. plaasii; tUili full dvUiLlii Cmrl telj ECU? 
hgw . 1 . .._h n’«iLi|r 111 (jjiK is AB-. 

| C Dm M ERC I At f l Ivmim Enauiidt ( 1 Wddlgi EyiHis ( | Air Cm- 
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5 ! ) AtrA-'QDLlltmHUikf ■ndBqi!rtaer:LEM.'aTcM;biiie i LiJi ItliTL-iHi. j C llndi' - JV* l-m. hiir 

| IV ma*. I I l Send iltwib 'jt HhmJaiit L- .m f‘l.i i i j £nru ! rr. li\[>rnM! I'-l.-j 
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of a mail 
ifAo threw 
away an 
op portun i ty hy 
which his brother 
tripled his income 



T WAKT you to know why I am starting to 
| study accounting under your training. I 
am a married man, with two children, and 
a wife in poor health. For seven years I have 
held my job as a shipping clerk for a bakery — 
without a raise the past six years. 

+ 'My brother started to work at shout the 
same time I did, and took your training in 
J iigher Accountancy, He has never been out of 
work, and has progressed steadily until he is 
now Chief AccoimtEint and Office Manager for 
an automobile company here, and is making 
Ihrcc times as much as I am, 

■'I know I was a sucker for not starting when 
he did. But I w r ns skeptical, and the training 
cost, even though small, looked like & lot of 
money with all my doctor bills. I know now 
that the most expensive thing I did was to put 
off this training* because I can see what it did 
for my brother.*' — E. B. 

* ifc tt # 

Are you denying yoursdf a better job, with 
bigger pay just as Mr. B. did? Have you seen 
men rto smarter than you po up the ladder of 
success while you stood still? Thcn^ — will you 
do one simple thing to learn how you can train 
yourself at home for a responsible position, 
pmsibly u w i(h an income several limes as large 
as >' 0 h are wuitt making? 

LaSalle Training has been the means by which 
thousands of nm;n h^ve gotten out of the rut of poor 
jxaylntf jobs and into well laying jkjsiI kjtih. A few 
minutes of your time each day, with LaSalle Training 
in Accountancy, may fit you to make more than you 
perhaps ever thought possible. 

We oifer lo send you FREE proof, Yes, offer 
evidence tkuit you can incrcast" — perhaps even dembh - 
or triple your income. AH we ask you to do is mail 
the coupon below. In return we will send you a itt- 
page booklet which outlines the 
training; shows how simple and 
easy il is to learn; and Live re- 
wards you can get from this 
training. If you reafly ai 
sincere, and want to better 
your position and |>ay — mail 
the coupon without a mo- 
ment's delay. 



LASALLE 
EXTENS I O N 
UNIVERSITY 

A Correspondence Institution 

D«pt. 8 ^ 4 -HR Chicago 

Please send me, free of all cost or obligation, your 
iS'pdge, illustrated bcx>k, "Accountancy, l he Profes- 
sion That Pays,'* telling about tlK profesfiion of 
□ccounuincy and your training for success in that field. 



Natm 4,4,44 4. ... ^ 

AiMreSi............ Ct"fy_ 

Pnfifm. . _ _ _ ^ . ..Age, _______ 
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TRI-STATE COLLEGE 



ENGINEERING DEGREE IN 2 YEARS 



Courses taCiviL, Electrics], M echanieal. Chemical, 
Aeronautical, Radio Engineering- The MrrhanjcaJ 
cmj.rp.-e inrludcs Diesel K fj g Imrvri 1 1 g, Air Conditioning 
niiil ItefriRiTAtiun. Essentials of ongi nearing fram- 
ing melurted and non-essent.ialH eUmi listed. Tri-fjtate 
Eraduates in Radio Engi.iL taring run complete the 
Electrical count; in 24 weeks. B, S. Degree grunted 
upon completion of course. Frir ambitious, earn eat 
students. Special Preparatory Depart menL for those 
who lack nequircti high school work, Graduates 
compete sueccsafutly with thwc of 4 -year schools. 




Technical instruction at 
lowest cost and in least 
time consistent with thorough training- 
Intensive instruction in accord with individual 
ability. Courses also in business Administration 
and Accounting. Also short diploma courses 
weeks) in Surveying, Drafting, Students from all 
parts of the world- Tri-State graduates make good. 
Tuition, living costs low. Enter September, 
January, March, June, Writs for Catalog* 
489 Col (ego Are., Angola,, tnd. 




For Beginners 
or Experts 

Written, so you can 
understand every word, 

by 22 well known engin- 
eers and architects. }>e- 
Liise flexible binding, 
nearly 2.000 pages, 
154 R blueprints, charts 
and diagrams; prepares 
you tor a good drafting 
Job In mechanical or 
architectural l Ernes. Sent 
for If) days’ tree use it 
you mall coupon )m 
mediately. 

These- Instruments 
Included 



BOOKS SENT FREE! 

ON APPROVAL 

5 VOLUMES BRAND NEW EDITION 

1 Inly 15 mlutitei a day with thftfG fl'OX- 
IJtSIti BOG t<A ran prepare yotl for a gmid 

draflluii job m le-B than a year. Mechani- 
cal and urch I tecturs .1 drafting trnm simple 
straight lines to i moor tint complex pinns. 
A Sirip rtf O ftiflef Hunt especially (or bp- 
gtnnerg, for meg with only grammar 
schooling, Drafting room practice, plus 
ENOINEERInO. made easy ami clear. 
Include* complete ItifnrmatlOn on 
blue pfloi reading for building and 
machine trades. 

Big Field Big Demand Big Pay 



hr.t # 
HAVE 



R CIO 

xrrs- 
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C:iAi J- iF!.in»n jh* UtTraUr nmd rif ht ij» tu 
AllhajUdini Mid ms n ai ] cl l. r I di lined ti faa.Cb ert f. 

i kirt th* bfcimninf — FOR IJKA “ 
i, BEST CHANCBb rok AB- 

VANCKA1ENT, foS'-Snillur ^ark. uir to 

l*»rn pjih| do. qiykfcb with tb*n toe Li — Had 

<yjiiiH>d lor A **t had H* IN yam-rail. 

f-Jrt. nil i Tf RIJ I--. !! fl skip t* Lt. J|w,r. 
ien-R. T'wSwWf Sm* If *« ia r*9*tTi 

tl Fill 'imoBl [yrinjiraiii of fea/Nq*. I taut 

j 4 v i L a. if m Kuril nww Man Ik* coil of tli !w*fcp. 

Complete set of drawing Instruments If you 
pend for these drafting books NOW. 
These Instruments arc made of the fin- 
est nf German silver, are absolutely 
accurate and are packed In velvet Hoed 
leatherette pocket cash. Real sift 
value, but Included Wllh 'bC$C book*. 
AMERICAN TECHNICAL SOCIETY 
D* ot JDC 19 Ur reel ^^^th_SL,_Chleaj£,JIL 

Amtri^n Tiituihil SKlrb. D*i»t. DCM, PulS *t Itlh St., Chictt*. lit. 

fj#nd |ur 10 ijns irsU Si- 1 5 fDliuiti Hi a I 4 rid Ui>|. I will tin law ciljL* d*- 
Ur*r» rAirfiai- El 1 wjjJi, 1 mij priuiii a.-Kiip lr. Id .■!*>■■ and f.' p you bsi king but if 
I llsrUit V) keep tlin. 1 will HikI I3-LU »U*r I" rinv*. then r-nljr IV.4IF k i.-iCnl !■ i: litll 
tJi.NJ. tri» Ndutniiici pTir» if ii9.nl. Pmd Latral tdiijua and inMuit* 4 pi ■* ji;c 
iDitrumoiiUi 9tbd M lisVaTib Ip (?*rtwit*ti- 

W"Hr, r.,.,. ,r,. T . + , + ,.,.... .......... H . - r - r , r.r, ....... n r ... r .......... . , 

ArfJ rr,i . . 

Attach laftar itkiiiif h(a, <>.'■• up^c^n. airpInTar'i uatn* and addi- 
Jinn !■■ riiwn U A rtitliifi. 




h:. I tii»L nf nt IfX il 



Manufacturers* Instructions for All 



AUTO REPAIRING 



MoToR’l re w ?hap Mjr.ndl pitr-i *11 r.ffiii*! Fecl-PTf >l‘t* j'-'+r*. 
leal lor rorrrtf OTcdmul *1"J sdjm4m*frt cit ehtiy 1931-JO c .i r , 
l’«4 il.Lil;, J*y thatiHndi nt repair iiudtlili «ll>l th«Mr r h.t 

litl llseif O'* H e*t*. 5h2 s 3 i K i J . 0*ci 1HA> |jho[ii^B]ili«, 

fhirtf, InhleA l‘nce ont^ S3, wiiii j -J i> ■iiuilc> bict 
-.u.'n j.ibic- 1 *. Order row; COD if )«u **i*1l. 

MtToR, Tit Au+omo+tw* PuiImii MtqpijH 
0 fl pari mi-nt JMl, 571 MadiUI Avtllilt, Ntri York, H. T. 




Y fl 




Learn 






Come to LINCOLN 



Now It th* Um* 
Got Into Aviation! 
Pitots earn up to J6H0 a yoar! IHtchanict and Aeronautical 
Engineer* alto get trig (**y. 0|j|«irririfu[ir fnr riuplovpu'bt now ihc 
IjieAL Lei At'Lnisrm hijiloty, Cited bat eh rtf [hi* LINCOLN GOVERNMENT 

APPROVED SCHOOL ■re nvulaHy taldog Hoe. rood-nay jwitiiiiis, 
BE A PtLor, on AIRPLANE MECHANIC or AERONAUTICAL ENGINEER. 

Erf^am here to fly mir fa.*i modum airnlAtw*: to overhaul and rel'uiid 
hirpiubrn n&il rnidnes. 1 1 rip dfsiim aufl build cnmjalrte new airjiluno^- 
W i- tmeli you how. Lincoln Government Approved Training pre- 

uitiKw ymj for your fjovemment Ratings and j nmi rwii at*r e m ploy men t- 
IVs Grad bates m toeating po^Ltirtas. Part-tinj-e VTnploj'ffiirTii For 

board aod rurtiu while training. WRITE for uomplnia i cdorniatjosi- 

LINCOLN AIRPLANE & FLYING SCHOOL 

5&E Aircraft Bldg, Lincoln, Nebraska 



You can train in ONE YEAR for a job in 

RADIO ( TELEVISION 



Tlunush ena-vos* rnunr lit 

MiiEi-nn' . Capital prmiifH you '# a 
r*4to ear«er In > nilnimMr« *r 

L] Fy ^ *r hi an l BTr 11 ! 'lu — ^rn 111 fibW -OT lift? L<p^J»'xf ■ 

luoitHM In iLiiiiij ih.il 'I -!evi:r*ii 1 'K Kl ■* nutkiiLagr 

k&iiwfi ai,i 1 nv^n^iiijed a- 1.1. r H ri»l ri- pr.rine nf 
rwlln." F>vei 'i'l • -d ri* :r „ rt.il rjr, duiillir till p.*r_C 
B*w year* 9 eny'DTeH t In ti.-ire -tj.rn IK- 
!•- !■- rvtio ptnl i. mi ■ Vr.ll : .i * H hFid "t'l'h If Oltr 

IwiHltlfal h'ndern luiFlstln.,. I.enTn O' C li-ri •• PRiJ 
rrhitrir i:u ]ii,..i|rni. wo rlt In if rrdU- t-Hoi Jw.!' 

*J|i"ir l*J p •* • i .. I*. J.i Pr.i-'ill i •> I. ini; 1 1 ? tn . ■•• 

il-nnniTflfie- *‘lim honlr,* flrpl. I' Write Iirf 
iJ.i*L- tii“i hoi-ltrt t-l'iEo -xc-ri 

CapHol Radio. Erudncerlnn Intlitufe 

Deni Pfl-S, 3 J?I 16 th. . If « , WM, D. C. 

LEARN CARTOONING 

by ihb rnetbod that ha. a dejoJoSiaLl butidreda 
tfuccrtsflfuliy. Send namt, addresa and age 
for fi'ec chart to teat your ability. 

THE UND&M SCHOOL HH Malheal Vldg_ fttwImL Oth 





™< ENGINEERING 



AT 

NOME 



Earn v Degree at Home 



From A Chartered Institution Of Higher Learning 
Employers Demand Degree Men For Key Position* 

89 Degree Courses in, EbvtiUe.nl. Mi-manlcal, Civil, si-nrc-tund, Die- 

St'S, Anhiltclur;! I , Draftmit. ^uLwmeitVij. A»mnp.utlcfil, Riidm, ttffrls- 
eulian, Air ConiHUanknu. tJ jyriiway. htinbsg. Gvolnsy. PvlTxileum. Sia- 
nnt, Induurilal, ClwanivuC EiiBlTHM?r1n.K-; Artt;; fi-ulfriicw: PhllnsDpliy; 
PeyvliPSoify ; Clu.-m La Lry ; tJ-d uca t j □;■ i Du.-ai[ie &3 Tralnlne; Lnwi rk 1 - 

McKjnFty-RartSCrvelt Graduate CrtllCflO, 4238 Clarendon AV*.. Chic.ns 



BROOKLYN YMCA TRADE SCHOOL 

lUAIL 




Unlimited 1 list ruction unit], you )Q 
have rostered every part, of ID 
Cuyrnp without add.it ionui elmrgq. I Q 

Full Shop Equipment 

Uoexrdled lnetruetir>n j 
Pireproof Dormitories. ( Q 
Spvrsnl Privilfipefi. Check your lq 
interests on coupon to receive] □ 
Free Jilerafcure. I Q 



MechftUlCftl Pto* J v-Qgtncprl ng 
DEtsel Enfifnca q oh Burner 
piesel F*re-Eu gi nceri ag 
fleronautlrai l s re-Kn pi aeertji g 
Avtatlen Mechanic □ Welding 
Vutn Mechanic □ Talking Pic iutes 
RctrineraUun D Air Conditioning 
Television and Radlrt ^lerhaidc 
Arfbllertunl-Mcdwlcal Drafting 
MarhlnlFTt □ Tool and Die Mali Eng 
Armature Winding □ EieCTriical 



11 IT ■Rpflford Are.* Dent, P.M. 
Bwklrn, New Ywfc City. N, T, 

Nine 

A dd reHS 



When wrtftttij to adf-erlisfra plf.am m ent ion Pdpllldr Afajf^nwt^s 
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Advertisements, in this section, 35 cents per word, each Insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in September issue, copy should be in our office July 8th 

September issue on sale August 1st 

Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section* 
Hundreds of opportunities to 
make and save money* 



Popular Mechanics Magaz ine t 
Chicago, III. 

Gentlemen • — Wglc been using the classified advertising columns 
of Popular Mechanics Magazine continuously for obernf 18 years 
offering Ozarh land for sale with very gratifying result S* OfldT eofl- 
sider youf m^Asine one of the best of the many mediums / adver- 
tise in. Have sold to your readers not only in the United Stalest 
hut in many foreign countries. Always glad to receive ait inquiry 
from your readers. They generally mean business. The percentage 
of sales relative to inquiries receive*/ runs high. Will probably 
always use your magazine to advertise in. 

W\th best wishes t 

i Ong i n g L letter an fill? in cur office! Th£ HUBBARD COMP A N Y. 



AUTOMOBILES— MIDGET CARS 



BUILD iQdiftnaoolts ''Champion" racing 
car models, eV' kit 2Sc. Free circular or 
other famous racer kits. Northern Air- 
craft * Supply Co,, PM, l. Manitowoc, 
wls. 

BRAND New firth edition Automobile 
Racing Boot, 'fells how build dirt track 
bodies, frames, engines. Records, super- 
ehargera, rules, formula, plans, stack, eon- 
VfFfilons. roadster racing, fa*E Fords. SI. EMI 
postpaid; tl.lS C-O-.n. Ray Kuns, Depart- 
men t JJ._ Madison vll l-e. C incinn ati, Ohio. 

M 1 DC! ET Cars, parts, plans. Catalog 
50c. Derby Midgets. Woodstock. III. 

CHEVROLET? 1935-1934; Oasollne saving 
device, Si. walert Co,, 3429 No- J&th St.. 
Mjlw au kee. Wtoeaa wj n. _ 

GASOLINE Pc wee racers Idr Children, 
Factory built. *H5&.(W_ Parts— Cdnslruo 
tion kits. Proven premium. Concession era 
attention. Aircraft Mechanic!;. Colorado 
Springs, Colo. 

GAS Saver — Connects to wiper line. 
Postpaid 25c. Guaranteed, Motor Special - 
Ilea, Wllkinsburg, Penng. 

TOURING Mountains? Our altimeter* 
Indicate h eight iwwutatelr. si, 95. Air 
Transport.. Ga rden City, N. Y. 

MTDOET Rflc«4f» r qurtetin. motor- 
scooters, Bargain lists -130 used motors. 
rrilduH'fii. parts — ?0c Illustrated ill culture. 
Midgets, Box 643-fll, ZMcaTiJlo, Ohio. 

AUTOMATIC Exhaust -gas rrceiviT on 
auto, eliminates carbon -monoxide. Selling 
patent, Hollister. Aria do Rosales. Mich.. 
Mexico. 



1939 IGNITION Suprxch (M-Hrr ^uick 
starting, mileage. pep. less curb-on. si. 25. 
K G Sales * Min Co., New York, 



ALUMINUM Alloy pistons. automotive, 
aviation, diesel. Industrial, marine, mi du- 
et, model, motorcycle, outboard. Finished 
or sernl, Judsoil Mfg CO . Hedge and Gil- 
lingham. Philadelphia, Pcnna. 



MIDGET Racers,, t-wn-pajvsfrnger ftUtOS, 
Midget motorcycles, snatorF-cooTers. Mo- 
tors. wheels, parts, plans. Handbook cat- 
alog. fifl Illustrations. 3*C coin. Midwest, 
Bax 1959-E, Chicago, 



AUTO TRAILERS 



BUILD The famous, lew- cost Jim Dandy 
Cabin Trailer. Complete plans and In- 
structions 5Qe. Plans to build, rhe beauti- 
ful, streamlined Jim Dandy Cabin CruLser, 
3M DO. Trailer Builders Manual and cata- 
log of trailer ports, supplies and equipment 
-■oyer tPO Interesting, illustrated pages, 
Eic. Order today. 5 alls fact ton guaranteed. 
Trailer Supply Co., 411- A Jackson St., 
Wausau. Wisconsin, 



THAI LEE? Engineering bank tells haw to 
build satisfactory trailer couches; working 
drawings, complete instructions, engineer - 
mg details. Bl.ClO postpaid. $1.15 CO D. 
Ray Kims. Dept 108, MadlSanville, CSh- 
firm ati Ohio. 



At'TG bt’PPLtES ANP EQUIPMENT 



FREE Wholesale burp air. catalogue auto 
supplies, equipment, tools. For dealers 
only. American, 3 Lo'.i Bedford Aye.. Brook- 
lyn. N. Y 

1939 PLYMOUTH IDelUket, Chrysler, 
Desoto. Dodfie cars Ah Eft much easier with 
rod oddftl to lever. Send for (rcc diagram. 
Duiil-Ee?-Rod, P.O. Box 2*7, Grand Cen- 
tral a ring*. New York. N. Y. 

ELECTRIC Tire regroever to re-groove 
tread on smooth or worn Urea, Giintanteed 
only S& CO Agents wanted. Lee Mlg, Co,„ 
5405 P owell. Po rtla nd. Ore. 

STOP Carbon, compression knack — In- 
crease power. Simple, pocy. Complete in- 
structions. diagram, Jl.fliO, Box 217, 
Ventura, Calif. 

HIGH-PRESSURE Nozzle— Combine air 
and water pressure for cleaning chassis 
and engines. Air controlled. Snap cm -off 
air connector, Its cfhctencv Will atrtUC 
you. 85 75 postpaid U S. and Canada. 
Details free. A. L. Hess. 1135 5. Atlanta 
Street, Tulsa. Oklp 



SENSATIONALLY New H 'spapics&" car 
wash. 500-71 profit. 4 packuKPE 25c. Sli et- 
ching. Newark, N. J. 

BARGAINS”- Compressors, welders, bat- 
tery Chargers. Car -washers, attractively 
priced. Terms, trial. Write for bargain 
list Hobart Automotive Supply. Box 
M 6&V Troy. Ohio. 



CRANKCASE Oil ■Refine yourself, thou- 
sands do. Simple inexpensive, b^ smart, 
invest I WO to. Technical Laboratories, East 
Haven. Conn, 



MODERNIZE Your gearshift! Make 
simple, neat, standard shift, dash control. 
Illustrated instructions, 30c Shaffer, 
Litchfield, Nebraska. 



CARJBAWAY Cures sticky valves, ping. 
InttMi* Compression, power, pick -up. 
Grt '"hew-mo-tor-pep. 1 ' $1,00. E-See-Dw, 
IDS North Dearborn, Chicago, 



AUTO Furniture polish concentrate. 
Make pint Polish by adding water, Twen- 
ty cents Gray. 375 Richmond, Buffalo. 
New York. 

RE-REFINE Crankcase drainings, re- 
quest information. ZribaU, Mount Holly, 
N. J. 

ACETYLENE Welding outfit*, »2.B5: 
electric welders. 534,95. Easy- payment 
plan. Box 33 1. Hamilton., Ohio. 



PLATING Outfits for ayto parla. CPn- 
nrct to h battery- No tanks used. Free 
particulars and prdola. Gunmctal CO.. 
AVLv J. Decatur, 111. 



MOTORCYCLES, BICYCLES. MOTOR 

S COOTIE RS AND SUPPLIES 



USED Wheel driven police aliens. Hur- 
Jcv IHtlng-:. Very powerful, driven bv used 
S tatting motor. Send SG.5D. Will Ship Ck- 
praM paid Knuth’s, 2491 Fondulac, Mil- 
waukee. Wist, 



MOTORCYCLE Bags, all sizes. M, F, 
Alien, Box 437 Elgin. Ill, 



MOTORCYCLE Parts find accessories, 
new find used, for all motorcycles. Write 
for prtCci, Ht-nder&on list IOC. TrlanKlc, 
llll wtshlnffton, Chicago. 

ALLOY Pistons 13.00— Hay] ev. Indian, 
Henderscuv fcxceUlor. Cleveland, Cv Under 
grinding, rinas. bearinfts. gaskeu. chains, 
sprockets, helmets. Eoirfttes. accessories, 
parts new and paert for Se-si Catalogue 
and win (m pin 10c, Ballak, lUS Chestnut , 
Sit. Loutg. Mo, ' 

BUtLD Sccwtcr bllce from scrap parts. 
Plaits I5C. Readers Service. 8&0-7C North 
Clark. Ch icago, 

MOTOiiSCOOTER.B 1 Save lO'r build- 
ing' own Comet scooter. We supply parts. 
Literature, drawings Iflc. Comet Cycle 
Com pan y. Box 3032. Mad If on Wisc onsin 

BICYCLE Lumps lighted bv generator. 
Bat Leri es un necessarv Ride SUlCly at 
]itght, tlaniplpte gen^L-atpr, chromium head 
and tall lamps S3.9B poalPftld Free folder. 
Guerrlerl, -fill Wellington, Chicago. HI. 



YOUR Money's worth at K nut hr a. The 
best buys Hi rcrondittoned Harleya, Ju;.t 
thinkl Fully opuippedi police spccLftls 
37 - BO’s only *250.00. 36 - BO's for *520 00 
Many Other burg a ins, Bend Be for bulletm. 
Knuth'i, 2491 FotiddUlac. Milwaukee, Wi^ 
"Eve-ry thing far th* mutnrcyclLEt." 

MOTOR Mari-El ready! Mead'S Scllsa- 
t Ion at new Ranger Scopler goes 120 mi les 
per gallon, 3S m.p h . ride, rent or sell lor 
profit, pleasure. Dealers, agents write Tor 
sprcLal introductory offer, easy terms, free 
Circular, Hurry! Mead CVcle Company. 
Dept. A-l, Chicago. 



WRITE Us for moturscootpr. mldcet car. 
motorboat motors. Clear- Vue Co.. Day- 
tem Ohio. 

HARLEY And Indian pistons. Atuml- 
num allay, absolutely guaranteed. iZ &H. 
With pin and three rings, *3.25. Frank 
Reed. 1SD6 Ave. B, Council Bluffs. IbWa, 

MOTORCYCLES , R econdi t jonVd , " Hew" 
used, parts and accessories. All mokes, 
Large siotk Bargains. Illustrated cata- 
log. 15e. Ihdlun MbtPrcvctc Bales. Kansas 
CHV. M0. 
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MOTORCYCLE Barmins, lowest prices, 
bur gam JihfEta for stamp. Motorcycle ac- 
cesaorieSr Rochester Harley Davidson 
Co rn-. J29 W. Main S t., Roches ter. W, V. 

MOTORCYCLE: ' Cylinder boring S3.0G. 
Aluminum piaiOHS. stock or racing. all 
models, i dealers supplied), New anti used 
Indian part*. Used motorcycles. Stamp 
brings List. Ft) LI ft, Indian, IMS Hunting 

Par k, Philadelphia . Penna. 

NEW Push-A-Bike outboard motor for 
Sour bicycle, complete with, pneumatic 
tire, Ready to attack Rlchburn Com- 
pany, Aurora . Missouri. 

BUILD Power scoplcrs, mldftei cars, We 
supply tires, wheels, motors. Lowest prieca. 
Beild IOC for plans, etc. Blld-Ur-Own De- 

vlOK, 6238 Lake, Chicago 

INSIDE Dealer prices. Overs Cocked, all 
models. Indians and Harleys. Rebuilt, 
guaranteed. Dime brings latest list. Cran- 
dall- Hicks. Boston. 

RECONDITIONED Motorcycle*. New— 
used parts for all makes. Authorised Har- 
ley -Davidson dealer. Whitman Motorcycle 
A- Supply Co.. 40i-S Southwest Blvd.. Kan- 

m« City. Mo 

MOrrORSCCiOTERS ! Save *3U-$,6ff build- 
ing latest, easiest built scoot, Steel kit 
(3.95. plan;? free. Complete Illustrated 
catalog 2Dc coin. Midwest Motors, Bent 

2959-F. Chic ago 

MQTQEtSCOOTER Plans and literature 
on wheels, tires, motors, etc. I Pc. Hon- 
sakera. Masonto'wn. Penna, 



AVIATION 



PROPELLERS For airplanes. sleds, 
boats. cataLoft 10c. Banks Propellers, 

Le v e Fiel d . Pa lla s. Texas. 

130 AIRPLANES $35 Up. Terms, trad eh. 
Complete catalogue S5C. Used Aircraft Di- 

rectory, Athena. Ohio. 

AIRCRAFT Opportunities I 10 Exclusive 
photographs $I,Ofi. Lynnpeltcher, 4773 

Del Monte, San Diego, California. 

JUST out. Practical course IE) flying. 
29 chapters. illustrated, complete. Only 
$] .00 . Aircra ft ^Directory . Athena. Qhlfl. 

AEROBATICS — Logos, rolls, cart-wheel , 
vertical G".s. stunts, with diagrams, all 
fully explained. Si. DO. Flying Facts, Box 

1303 . Jwktpnvllle. Florida. 

AVIATION Apprentices — Airminded 
young men Interested in training lor en- 
tering aviation as apprentices see ad oil 

page 15A. 

GRADUATE Airplfthc mechanic, Ten 
weeks. SI. 00 week. Graduate* with lead- 
ing concerns. Free catalog. United Air 
School, Elgin. 111. 



PROPELLERS For airplanes, sleds. Ice- 
sled blueprLnte, supplies. Catalog dime. 
Lareiuen Propel! ms, Nile s. Michigan, 

GET Into Aviation. Pilots earn lip to 
♦GOOD a rear I Airplane mechanics and 
aeronautical engineers also get big pay! 
Prepare at this Lincoln government ap- 
proved school. Write for complete: infor- 
mation. Lincoln Airplane * Flying School. 
2004 Aircraft Eld^. . Lincoln. Nebraska . 

LEARN To fly free. Folder, dime. 
Ohmeyer. Box 391. Hemjwtead, N. Y, 



BATTERIES, GENERATORS, ETC. 



HI -LIFE Bicycle generators operate 
light* direct or charge miniature Kic-O 
Storage battery. Write Kimley, 1271 E, 
Perry, Buffalo. N. Y. 

EDISON Storage batteries for llght- 
pOWcr systems. Nan- acid. Odorless 0.f — 
tceh year life. Five year unconditional 
guarantee. Bargains In complete lighting 
systems. Low prices. Free ill narrated lit- 
erature 1 . 1 'See- Jay" Battery Co., $3 Star- 
ling A VC.. Yonkers. N. Y. 

FARM Lite &fttterici— io f ’r discount, 
Buy direct, 3 a and no volt light plants. 
York Battery Co,- York, Penn«. 

ELECTROPLATING — Motor generators 
or belt drive, attractively priced. Easy 
terms, trial. Hobart Platers, Box M-SH2, 
Troy. Ohio. 

EDISON Lifetime storage batteries for 
light and power. Eliminates acid battery 
diseases. Long guarantee, AH kinds re- 
built generating plants, metcra, and mis- 
cellaneous articles at bargain pilK3, Free 
interesting literature. T. Hawley Smith 
CO., Cretan Falls. N. Y. 

REWOUND Auto generators give 1 10 
volts a.c. for lighting out ill. Complete in- 
BtniCtlaiU Stl Shop Notes for 1937 duly 50 
cents poatpaLfl. Popular Mechanics Presi, 
Room IC39), 200 E. Ontario St.. Chicago. 



ELECT RICAL & I'PF LIES— EQ ti PMllNT 



ELECTRO-SCRIBE; Elcctri-d pencil. 
Writes, engraves &U metals. $1.00 Post- 
paid. Details. Beyer Mfg. Co.. 4515-K 

Cottage G rov e. Chic ago. 

BARGAINS— Arc Welders, also motor 
generator. Write inr new bargain list if 13 - 
ins needs. Hobart Bros.. Box M-B97, Troy, 

Ohio 

fXHAUBT Fans. 12 inch. «1.7&r All 
s 12CS. New, Guaranteed. Circular. Do- 
mestic El ectric . HQ East 2Btli, New York. 

ELECTRIC Engraver, engraves all met- 
als deeply, dollar. Hudson Bros.. East 

Syracuse, N. Y. 

~ REPAIRING Electrical appliances und 
330 other money making shop kinks in Voi. 
31, Shop Notes, only Me postpaid. Popular 
Mechanics Fresn. 2po E. Ontario St., Chi- 
cago, 



ELECTRIC FENCING 



MAKE Electric fencer from o5d automo- 
bile enl]. Complete plans me. No extras 
to buy. LcJay Manufacturing. 91 ? LeJay 

Building, Minneapolis, M l mi. 

ELECTRIFIED Fence, home made, spe- 
cial diagrams. Instructions, 25c, Sover- 
eign'* Sale*. Toronto, Canada, 



WELDING AND SOLDERING 



LEAHN To solder, anything, quickly. 
elTlrSfTI ti V. Mall 25c for interesting book- 
let t.yl f. S trand, Ethan. So. D ak. 

BUILD Powerful ft e. welder for i&.WJ 
without rewinding. High Li Fie transformer 
and si o.oo makes 2Q0A wilder. AIL plaits 
*1.00. Information dime. Welder* Supply 
Co.. Bcl lefonlal l , ie-__OHl p._ _ __ __ __ 

ARC-WELDEHB- Plaiis. Material, Save 
money , iiolaerson's Service, Canton. Kaa- 

75-200 AMPERE Arc welders from Dodge 
generators. Complete plans 35c. 100 other 
generator ehamre*. LeJav Mahufaeturlng, 
347 L eJay Butldl hB, Minnea& ollg- 

BUILD Your own nrc-welder. Learn 
from spccialLsh See previous Welders Club 
advertisementa In every issue of Popular 
Mechanics since Mny, 1036. Welders Club 
of A merica. AB- 313 2 M-Mart. Chicago. 

DEMONSTRATORS" Electric arc weld- 
ers. Money-saving prices, Used by the 
government. Trial and terms guaranteed. 
Hobart We lders. M-&-& 3, Troy. Ohio. 

FOR Sale: Over S.ona feet welding ca- 
ble. Super and semi- flexible 1 : low a* Sc 
per foot. Welders Club. AB-3432 M-Mart, 
Chicago. 

PLANS For pow erful low cost llOv weld- 
er. S1.W. Marvel weld. Box 11&6M. Ban 
Francisco. 



REBUILT a.c. d c. Arc welders, all sSaea; 
engine governors. Idlers. Terms. Lew 
prices. Ou aranteed. Service CO.. 3733 
Cedar Avc.. Cleveland. Ohio . 

ARC Welding, procedure handbook of 
design and practice. Latest world stand- 
ard authority, &19 pages. Ulus,, only si.&o 
postpaid. Popular Mechanics Press. Dept. 
(C33h 2 on E, Ontario fit.., Chicago, 



ENGINES, MOTORS, DYNAMOS 



BARGAINS— Plating generators, motor 
generator sets, also arc welder*. New low 
prices for large and small shops. Trial- 
easy terms if desired, Hobart Bro*. r Box 
M- B9ti- Tro y. O hio. 

GOVERNORS — Auto engine, SS,Qfl up, 
Ca nd ce , 127 Llewellyn, Los Angel ra, 

MOTOR Winding data, introductory se- 
lection single end three phase. Si, 00. Mo- 
tor Data Co., Box 763 1 , Kans as -Cl ty. M o. 

MOTORS, Gencratora, converters, mo- 
lor-generator set*, all types and aises. 
BtftLe your need*. Quean City Electric, SI 9 
South California. Chicago. 

BARGAINS— New pricelist free, Ffehi, 
maters, grinders, drills, shavers, home 
workshop tools. Candid typ* camera 41. Iff 
postpaid- Mailorder Electric, 713 South. 
Dearborn, Chicag o. 

AIR Compressors, slew. l 3 *xl 3 i, $fi.O0; 
2X2, 17. (H); 2' 1: X2, 38.00. Guarantefd Send 
Cheek or money Order, Free catalog. Ns- 
tlotl&l IS 15 South S tate. Chicago, IIL 

REFINE Died oil without coat. Partleu- 
jars . F. G e rwln, Fairy icw. Ok lah oms. 

BARGAIN— Hp, motors. 6ff cycle, 1 
phase. HO volt, like new. guaranteed. $T4fl. 
Send check to Erie Electric Motor Co.. ISO 
« church. Bueiaio, n. y, 



MACHINERY, TOOLS AND SUPPLIES 



DIAMOND Grinding wheel dresser 42. 
Collectors apecimens $1, Carmody, Box 

144. East Oran ae. N. J, 

PLASTICS, Brass, aluinlnum. DOW metal, 
monel, MaLuless steel, gears, etc. Cnlulog 
I Dc. Hobby Supply House, Box 2014. PEttS- 

burgti, P cnna. 

STRETCH Your dollar with Atlo* shop 
equipment. Metal and wood lathes, drill 
presses, arbor presses, shapers, Vises, mo- 
tors. grinders, tools . and attachments. 
Bend far new 1930 catalog. Atlas Press 
Co. , 2 S43 N. PLteher_So. . Kalamazoo. Mich. 

BARGAINS. Demonstrators, electric arc 
welders, guaranteed. 30 days trial and 
terms. Write Hobart Welder Exchange. 

Bax M-B34, Tray, Ohio. 

KANO Penetrating oil— Laboratory dis- 
covery. Loosen* toughest corroded nuts or 
money back, Removes carbon, Fins, $1. 
Territories open, Norwood products, 73 E. 

wa cker. Chic ago, 

WANTED, Small metal lathe, also equip- 
ment lor home metal Workshop. G. M. 

HuLaEU, Fayetteville, Texas. lj 

DRILL Grinding attachment flu bench 
grinder, hand or power turned. Handles 
siKes 3/16 to l 1 *". Price Descrip- 

Live literature on request. Traetor-LEte 

Co., Sidn ey. Iow a _ 

CONCRETE Building block machines 
and molds. Easy payments. Catalog free. 
Concrete Machine Co,. $129 South Comp- 

ton Ave,. fit. Louis. Mo. ^ 

14" X GREAVES Kluaman cone head 
engine lathe, quick change. No. 0 Cincin- 
nati mOler. cheap Write for particulars. 
Cincinnati Machinery it Supply Cd-. 221 E, 
Second St,. Cincinnati, Ohio, 



BOATS. OUTBOARD MOTORS, ETC. 



PROPELLERS, Gear pump*, Stuffing 
boxes, bearing*, etc. Wtn. Baker, Pond 3t . 

Qui nc y. Ma ta. 

tradk Outboard motors. 115 up, No« 
*37 & 0 . Motor.i. Janet v| he, Wla. 

ELECTRIC Outboard (rOm old automo- 
bile generator operates with rar bntteTV, 
Smooth — quiet. Plans 10c. LcJdy Manu- 
facturing, 347 LeJay Building, Mlnntap- 

oIIb, Minn., 

16 FOOT Plywood runabout — building 
plans in June Rudder 35c. Free catalog 
boatbuLldhag plana. Rudder, .15 Murray 

St. . .Now York. 

BUILD 13 Foot boat— row, aatl. out- 
board. Plans. 15c. Readers Service. 800-83 
North Clark. Ch icago. 

MARINE Motor bargains, All makes and 
sIe&h factory reconditioned; and guaranteed. 
Write for our bargain list. Uni versa] Mo- 
tor Company, Dept G. Oshkosh. WlSCOJi- 
sln. or 44 Warren Street. New Yerl, N. T. 
SEE Our ad on page I34A, Cleveland 

Beat Blueprint Cp. 

BUILD "a " boat bv the Welch System, 
Fully machined parts ready for assem- 
bling boats of many types, Tb« Welch 
System makes it possible to have a better 
boat at the lowest possible cost. Materials 
for cuul piling; repairing; and reflniahing 
bouU: propellers; marine paint; sails and 
white Can marine motors. Send iQc for 
32 nage catalog Welch Beat Company. 

Station K-i, M ilwaukee. Wlacaculn, 

AIR-COOLED Inboard motorboats, Com- 
plete f7o.M. Details. Clear-Yue Company, 

Day ten. Gliio^ 

BUILD Your own boat With Bay City 
Prniabricatort frames and materials. Save 
up to 2 /3s. Lumber, fittings, engine* and 
equipment. Send rpquJ Foments for dubt&- 
tioii. II lust rated catalog SfHl boat* 9 to 75 
feet IOC. Bay City Boats, Inc., 1553 Adam* 

St.. Bay City. Mich. 

FORD -ZEPHYR Murine conversions. 
Catalog I DC. Lehman Engineering Com- 
pany, Den t, 5. Newark, N. J, 

MARINE Power — Easily Convert anj 
Ford motor (domestic and lorqignl with 
Gsco parts and klU, Complete catalogue 
2&c (cotnl . OamlthtoU, 3844 Lawrence St. . 
Philadelphia Pcnn a. 

ASSEMBLE YQur own boat, Our finished 
knock-down rrunn’s and materials save you 
2/3 builder's cost. All types and siKes. 
Rend 250 for big catalog. Brooks Boat Co 
Inc.. D4. Saalnaw. Mich. 

OUT BOARDS — Save % Good used 

8 aria, all make* and models Bargains re- 
al It motor*. Crandall Hicks Co,, 959 
Commonwealth. Boston. Maw. 



BOAT Des lent: r* arc highly paid profes.- 
* Iona \&, complete course by mail. Catalog, 
Wes tla wn. MontvlUfr, N. J, 
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SPORTING GOODS,. GUN 6. FlSlHNG 
TACKLE, AUClIEIt* 



PORT Orlcrd cedar boat kit SlO.WL 
Crater Lake Boat Ca ... Ashland. OregQiv 

used Guns bought. sold, cxchm^l, 

State your wants. Andrew Spina, To- 
wandft. Ppuma. 

BARGAINS! A-l Gov't, Slings Mfi. 
swivels 35e. Gun cat a toe &c. J, Wanlwl 
Sons. First -Madi SOU -FM. S eattle. Wash. 

NEW. sell lighting. no friction, cigarette 
lighter. instant soil light; guaranteed, 
wind. Weather proof, nickel plated. Quar- 
tet (colnl postpaid. Icecvaft. T roy, N^ H. 

POPE'S World -famous oau&re bows. Free 
literature. E. F. P e w. Wpcdvillfl, Texas. 

BIO Money made selling golf balls. Ev- 
ery golfer a prospect- Dads, 330 S. Wells. 
Chicago, 

attention r sporting goods at mini- 
mum prices. Flslnns, hunting, archery, 
aoll. tennis, camming, every sport. Free 
catalog. international Sports. 3301 -J Law- 
renc e. Chicag o. _ 

CAMPERS^ Build. < without be win*), 
combi iiB.ti.cm sleep ing hammock and lent* 
Instruction* 50 r. Local material costs 
S5,Q(i. Three hours work. Assembled post- 
paid Wynknnp Mfg., H 03 S. Broad- 

way. Denver. Colo. 

GOLF Clubs Five club matched set 
*2.50. Lincoln Surplus. 123 Gtidu. Free- 

pott. m, 

HOWB. Arrow*, ram material*. Beauti- 
ful catalog cover 125 pictures) and "Es- 
sentials of Archer?" a handbook on making 
bows and arrows S5c, Everyone intending 
to make their own should have this man- 
ual. Instruction lolder and catalog JQC. 
L. E. Stemmier, Qurcm Tillage. N. Y, 

ARCHERY Headquarters — 617 South 
State. Chicago, Catalogue tree. Complete 
Instruction hook 50c. 



FIELD GLASSES, TELESCOPES 
AND MICROSCOPIC 



TELESCOPES. Microscopes, binoculars; 
1930 bargain cat ales free. Browns ccpe Co.. 
5 W es t 2Tlh S treet. New York. 

FREE instructions Rulid powerful tel- 
escojje. Jamer, Box 94. Man orviUe , N Y, 

ASTRONOMICAL Telescopes, binocu- 
lars. cameras. microscopes, bought, sold, 
repaired. Send iDc Tor list of instruments 
desired. Rasmussen, Box ^04, Amsterdam, 
w, Y : 

BARGAINS, Tel cr. cope?. binoculars , mi- 
croscopes, new, used; everything for ama- 
teur astronomy; -catalog 10c. American 
Telescope Laboratories, Dept. 21. Hally- 
wood, California. 



ANTIQUES, RELICS, INDIAN GOODS 



ARROWHEADS! Glacial boulder beau- 
ties, Rainbow variations. Don McKlllop. 
Regina,. Ba sk. 

INDIAN Relics, coins, bills, gems, crys- 
tals. curios, etc. Illustrated catalog 5c. 
loo ancient arrowheads *3 no. H. Daniel. 
Hot Springs, Ar k. 

SWORDS, Rauf era, pistols, daggers, ar- 
mor list 10c. Robert Abels. BOO A Lexington 
Ave ., Ne w York. 

INDIAN Relics, be ad wort, uiiu, curia*, 
minerals, Old glass. Catalog fie. Indian 
Museum. North branch, Kansas. 



TAXIDERMY 



"SECRETS Of Taxidermy." Read Mod* 
em Taxidermist Magazine. Complete illus- 
trated article-*. method?. FuLl page photos. 
Crammed full with time- saving taxidermy 
information. Three latest editions 25c. 
Modern Taxidermist Magazine. Greenfield 
Center, N. Y. 

TAXIDERMY Supplies— Quality artifi- 
cial eyes, teeth, genuine Jonas head farms. 
Tools, materials, etc. Everything for the 
progressive taxidermist. Bend hlc for big 
Illustrated catalogue. Jonas Bros,, nut* 
Broadway, Denver, Colo, 



DOGS, PETS, BIRDS 



sportsmen; boo Pointer*, setter*. 
Straight Conner*, combination hunters, ra b- 
bit ai’.ri f&s houpfl*. Reasonable. List free. 
Ramaey Cree k Ken nels. Rams ey. Illinois, 

PETS. Squirrel*, bird*, monkeys, spates, 
alligator*. Snake King, Brownsville, 
Texas, 



REPTILES r Chameleon, turtle, newt, 
25c each, postpaid. QulVlra Sped til ties 
Co.. Winfield. Kansas. 

PUPPIES! All kinds from six dollars, 
dime brings details. Royal Kennels, 
Chazy. New York. 



BEAUTIFUL Pure white police dog*. 
Ansonin Kennel*. Mose, N, Dak, 



POULTRY AND FARM SUPPLIES 



MAKE Muncy with poultry. Read Amer- 
ica'? leading poultry magazine for latest 
information. Three years 1 1.001 nine 
month* 25c. Poultry Tribune, Dept. E-93. 
Mount Morris, 111. 



SUMMER Friees on Salem chicks. 
Burred, white', Bull Rocks: Wynndottes; 
Reds; Orplnstan* 36.45 — UDfl; White. Bull. 
Drown Leghorn* 1 ; Ancona* EC. 25 — 100. Wo 
pay postage. Will Ship COD. Salem Hatch- 
cry, Box £1, Salem. Indiana, 



TREES. SHRUBS, ROOTS, HERBS 



JUST Out! World's greatest "Herbalist 
Almanac." Beautifully Illustrated In nat- 
ural colors. Contains over 200 old-fash- 
ioned hErb medicine recipes for home use, 
10c postpaid. Worth dollars] Botanies, 
us w. H2th st.. Chicago, 



FARMS AND FARM LANDS 



THE Great Northern Railway serves an 
agricultural empire where rent*, prices and 
□ppratlng cOotS are low In Minnesota. 
North Dakota, Montana. Idaho. Washing- 
ton and OrFgon. Write lor free book- E, C- 
Leedy. Dept. 857, St. Paul. Minnesota. 

GOVERNMENT Land* ten cents lern up. 
Information all State? twenty-five cents. 
Natrona! Tas Service. Gap A Majestic Bldg., 
Detroit. Mich. _ 

FLORIDA Tax deed lands. Good fruit 
and farm lands. Ten acres $70.00. S5.00 

down. $5, DD month. Many other*. Florida 
Tft 3 i Deed Service. GQOTG Nebraska, Tampa, 
Florida. 



400 ACRES Near lake, valuable wood and 
timber, broad productive fields; attractive 
bldgs.. 8-room house, bams 40x50 and 
40x00. basement: OO improved road; estate 
sacrifice, J'JGQQ including o cattle, 3 hogs, 
Crops, machinery: part down; pictures page 
13 bin free catalog many states. Strout 
Realty. 255 -F 4th Ave.. New York City. 

GOOD Farms available. Washington 
Minnesota, Idaho, western Montana, Ore- 
gon Dependable crops, favorable climate. 
Write for impartial afl lice, literature and 
list of typical bargains, Specify state. 
J. W. Haw, 119 Northern Pacific Hy., 
Si. Paul, Minn. 



FARM MACHINERY AND SUPPLIES 



GARDEN And ail purpose' tractors at 
factory price, tjhaw Du- All 2 to 8 horse- 
power. riding or walking types. Does plow- 
ing. discing, harrowing, cultivating; mow* 
lawns, cuts weeds, does hauling: runs belt 
machinery. Air or steel tires. Thousand* 
in use. 10 dav trial, write for free cata- 
log. Shaw Mtg Co., Dept. PM- 3, Gales- 
burg, Kansas, 



PROFITABLE OCCUPATIONS 



Earn Big commissions in, spare time as 
thousands Of OUT representatives are now 
doing! We stare you in profitable business 
taking subscriptions to all magazine*. Re- 
newal orders each year help you build sub- 
stantial business in your community. No 
experience needed. Clip this ad end mall 
with your name and home address to In- 
ternational Circulation Co.. Inc,, Dept. 
AB-PO. 57th St. at 8th Ave., New York, 
N, Y, 



HOW To earn money at home? Big. free 
book tells inside story — how hundreds are 
earning cash raising mushrooms in cellars, 
sheds. Cash paid for all raised. Write to- 
day, United, 3848 Lincoln Ave,, Dept, 84, 
Chicago. 



YEARS Listing, big mails, and Employ- 
ment Journal, Winchester, Ohio, 25c. 



NUTRIA Beaver $10$ pair, money mak- 
er*. Information, feeding, care, pens. 25c. 
Pine* Fur Farm. 2067 DufTerin. Toronto, 
Canada. 

MEN — Women, operate "Specialty Candy 
Factory " homE, ail or spare time, Steady 
income. fOnr 3lst year, > Hiijyer Rags- 
dale, Inc.. Drawer 62, East Orange. N. J. 



MONEY In rabbits and civics. We buy 
and put you in touch with other markets, 
Cato Ini; and copy of magazine Iftc, Or 
send 25c for book catalog and price list 
and year's subscription to the American 
Small Stock Farmer. Stahl. Box I, Holmes. 
Park, Mo. 

BELL By mail. Make own wonder prod- 
Ui:l . Write Springer. 81723 Union, Chicago. 

STANDARD Rabbit Journal, Milton. 
Penna. , year 50c. Sample dime. Supplies. 



KOOKS, PERIODICALS, PICTURES, 

postcards 



WASHINGTON. D. C. Actu&l snapshots, 
public and historical inter tit, 12 different 
views. 11.00. Mailing Service, Suite 1204, 
No. 1343 H Street Northwest. Washington. 
P- C. 

RELIABLE, Authorized .subscript ion 
service. Complete list, all periodical*. 3c. 
Grey lack Agency, W ill! a ms Lawn, Mass. 

SEND H3c For trial subscription, Amer- 
ican. Freeman, questions and answers 
mugailni:. Hulfle man- Julius, Box ld&. 

Girard. Kansas. 



MAIL Scenic postcards from nation's 
capital, your own handwriting- Send 25 
cents for two or 50 cents for *lx scenic 
postcards: you address, then return here 
for m as tins. Mailing service. suLte i2(n. 
No. 1843 H St. Northwest, Washington, 
D - C. 

OCCULTISM. Spiritualism, psycholosy. 
Maha Devajiatu, 532 West 47th Street, Cbi- 
cago, 

VALUABLE Hook of "Slftnling Infor- 
mation," interesting catalog, hath 10c. 
Barer, Bay City. Mich. 

CIVIL Service. Rome study. Federal. 
Atato. city. $J.0U. Popular Mechanics. 200 
E. Gntarto St., Chicago. 



GAM EH— KXTERT A INMBNT 



PLAYS, Operettas, musical comedies, 
complete minstrel first- part* with song 
program*, blackface skits, vaudeville OOtS. 
monologs, dialog*, recitations, juvenile 
plays and songs. umsICul readings, enter- 
tainments, make-up goods. Catalog free. 
T. S. Denison & Co., 203 N. Wabash, 
Dept. li. Chicago. 



MAG IU TRICKS, rUX/.LES. 
JOKER NOVELTIES 



FUN Galore! Over 200 famous DUEzSea, 
EantalizerB. ouibbler*. mystery problems, 
party tricks, magic with matches, coins, 
checkers, pencil and paper. Only collec- 
tion of kind! For amateur or expert Send 
&1 today. DollO. 4551 Central. India PAP- 
olla, Ind- 

LOOK ! Professional magic! Stage il!u- 
slona ! My&tery acts! Vanishes! Card 
tricks! Magician's secrets! Packet Jokes! 
Pussies! Novelties r Two big catalogs! 
Botta illustratedr Both for 2 flc, Lawson 
VEek Company, Dept. Fto, Queens Village. 
N. Y. 



MAGIC Catalogue 20c. Free trick. Lynn, 
J 05 Beach. J e rs ey City, N. J. 

HAVE Fun 5 Fool your friends! Latest 
track Joke*. L(k brings llluslrAted catalog 
and snappy free trick! Broadway Novelty 
Co. Box 75. Pulliam. N. Y. 

LARGE Magic catalog 25c. Hundreds of 
tricks. Chicago Magic Company, 2iU0 N. 
Maaon Aycnue. ChicaBO- 

MAGNET, Alnico new wonder alloy lifts 
!i n rsmes own weight. GOc. Largo (1.00. 
Advance. 861-P&. Minneapolia. Minn. 

USE Regular unmarked playing cards a* 
trick decks. Send. Si.M for sample cards 
of ten different popular deck*. Bee, Bicy- 
cle. Others, showing key* making them 
trick decks. The Tellurium Co,. Box 
ft"S‘FM. Wallace. Idaho. 



amazing 1 New loo page catalog Soo 
tricks 10c. Lyle Douglas, Station A -5, 
Dallas, Texas. 



EARN Money In any crowd. Call names 
of strangers, tell unspoken questions. Pro- 
fessional course mind reading, spirit Writ- 
ing, etc.. $1. Hcndsr&Ph, Ecx 3-4.1. SaP 
Bernard Luo Calif. 



WORLD'S Largest magic shop prof cs- 
si anal catalog. 2£c. Maiden, 22D W, 42nd 
St., New York. 



LEARN Ventriloquism. 3c Stamp brings 
particulars, Smith, 125 N. Jefferson, 
reorla. Illinois, 
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RARE COIN'S 



COINS Wanted — Coin collections, rari- 
ties, proof, sold, absolutely highest prices. 

A, French, Rte. I, Troy, N, Y. 

OLD Money wanted, Do yple know Ihet 
coin collectors pay un Co S10Q.OQ lor cer- 
tain U, S. cents? And high premiums tor 
all rare coins 't We buy all kinds. Send 
4c lor large coin folder, May mean mucti 
protit to you. Numismatic Co., Dept. 20, 

Fort Worth. TcKSS . 

COIN Collectors: J93S> catalog pricing 
all U. E. coins, Its bills i also foreign. 
Solid 25e. Schultz. 113 First National Bank 

Buildin g. Cincinnati, Ohio. 

10 UNCIRCULATED 193S3 jefferson 
nickels SI. A. F. Gasser, ISJOft W. Slat Bl,. 

Lm Angeles. California . 

WE Buy your scarce Lincoln pennicS. 
Send stamp lor prices. Monterey, 14.3, 

Beverly Hill*, Calif. 

RARE 13CIS-S Indian Cent and list Si DO. 
I931-S25C. 1932-D 10c. Lull don. Box 1133. 
Wilshirc Station. Los Angeles. 

CIVIL War tofern anrl bargain flat 15c. 
Indian heads, 10 different 25c. Lincoln 
heads. 13 different 25c. Paget. 546 West- 

field . Rochester. H. Y. 

WILL Fav 15 00 each for certain Lincoln 
pennies: £ uch an beads Ji 00.00; dimes 

SlTO.OCL Catalogue iDc, Federal Coin Ex- 

chan ge, co himfaus, QfctP. 

UNITED Stales large Cents, special. 170B, 
1300, 1303, three lor SI. 00; postpaid. S. 
Kucppel, Merritt Building, Los Ar.geles. 

Califor nia. 

UNITED States and foreign coin catalog 
5c. James Randall. 407 South Dear barn, 

Chicago. 

GET Profit and pleasure m collecting old 
coins. Send 10c for 56-page illustrated 
coin catalog. You'll be delighted with it. 
Send for It now. B. Mai Mebt, 3T0 Mehl 
Bldg,. Fort Worth. Texas. Largest rare 
coin establishment in Tj. h. Established 

3B years, 

BIG Prices paid for certain wanted coin*, 
long cent Si 0.00. some silver dollar* S4MQ, 
1B64-IW& Indian hood cent* iioo.flo each, 
dim as before 16S5, f60D; liberty head nick- 
el* before ISn, *500; encased postage 
stamps; some large pennies S2O00; half 
cents, £275.00; paper money, gold dollar* 
S15O0. foreign coins $135., some worth 
$6000' each, YOU. may have coins for which 
wc pay big premium*. Therefore send lie 
today for 1932 big Illustrated will book for 
certain wanted coins. National Coin Cor- 
pora Ei^njj^5L_D5Ttg5a_BeB^. Florida, 

COMMEMORATIVE Half dollars. Lin- 
coln, Stone Mountain, Oregon, Texas, 
Cleveland. Kentucky, San Diego. Long Is- 
land. $1. 5 A each. Illustrated catalogue 
NO, 14, 25c. Norman Shultz, Salt Lake, 

Utah. 

FREE! Foreign coin, banknote, and 
large illustrated coin catalogue. Send 4c 
postage. Coin approval? sent. Latham 

Coined-. Springfield -125. M ass. 

55 to (500 Each paid for hundreds of 
old or odd coins. Keep all until posted. 
Many very valuable. Send ID cent* for il- 
lustrated Coin Value B&ofc, 4x6. Guaran- 
teed buying and self Lug prices. 31 vears in 
busings, coin Exchange, Box 5, Le Roy, 
N. Y. 



OLD STAMPS WANTED 



Pamphlet With instructions for rec- 
ognizing, selling rare stamps, ten cents, 
Herman Herat, 1 1 G Nassau. New York, 



STAMP COLLECTING 



SUPER- QUEER Packet --50 stump? Irom 
havd-lo-Kct dark Africa, strange Orient, 
queer island*, showing animats, head- 
hunters, snakes, warriors, etc., plus scarce 
Taamou Touva triangle, orchid octagon. 
Costa Rita diamond, Ecuador- IT. B. A. con- 
stitution. showing cur flag in natural col- 
or*, Nicaragua* —Will Rogers l a beauty). 
Entire packet 10c to approval applicants 
only, Falk, Inc.* Box 522, Jacksonville, 

Florid a 

TH INK £ You get stamps cataloging up 
to $1 in our collections Of 50 different air- 
mails. triangles, eommemor&tl VC5. etc. 
Over $3.7& catalog value for only 50C! 

W. Torgesera, Teaneck. W^J, 

ANIMAL Stamps! Fascinating packet 
jungle beasts, exotic birds, fishes, spirited 
horses. Yours for oe With qufill ty approv- 
als. Pine Tree Stamps, Box 334 M. Augusta, 
Maine. 

LDGBELEAF Commemorative album free 
with approvals, l-dc mailing.. Park Stamps, 
LaG range, Iff, 



GIANT Packet Son a]] different, from 
Africa, South a meric*, Asia, South Sen 
Islands, etc, futilities world's smallest 
atamp, triangle anti diamond- ab-aped 
stamps, animal stamps. Nicaragua Olym- 
pic ''baseball'* commemorative: and many 
others, Alao packet 17 different United 
Slates feat. 65c l— all obsolete, including 
S5 denomination. CotnmcmOr&tivet. etc. 
Total catalog value nearly $5,001 Alt for 
5c to approval applicant*. Write to-day t 
World-Wide Stamp Co., Box 6M. Camden, 

New York. 

FREE— From every centinpnl,, 1S$ differ- 
ent. airmails, triangle, commemorative*, 
pictorials, many U. 3. and otliera, with lc 
approvals. Send 5e lor postage and han- 
dling. Acg Stamp*. Euclid Arcade, Clove- 

land. Ohio. 

ROYAL Visit stamp annual free — SI Sty 
pages With hundreds of illustrations fea- 
turing Canadians. Newfoundlands, United 
States, colonial*, foreign, supplies. Sent 
free. Gray Stamp Company. Dept. PM,, 

Toronto. Canada. 

WfiOFpER. Packet 5c. Jubilees, snip*, 
triangles, map, diamond., airmail;. boy king, 
Vatican. Azerbaijan, Slam, Iran. Iraq. 
Peru. Iceland, etc. 33 dandy stamps, only 
5c with approval*, Dominion Stamp Com- 
pany, Dept. PM. Arlington, Va 

TRI A NGLES ! Trla agl.es ! Trl angles E 

Triangles! Count them. Four! With fa- 
mous Rivera nude stamp. Only 3e to ap- 
proval applicants, Cactus Junior, Tucson, 

Among. 

GERMANY Latest automobile Essue sur- 
charged Nurembure race. Complete mint 
apt 3p cents. Admiral Stamp Co., 125-31 

Hillside Ave.. Richmond Hill. N. Y. 

101 Mi^ED Stamps 3c, Approval appli- 
cants only. Quality Stamps. Englewood, 

Co l or ad o. 

RARE Bolivia triangle set 10c. Anorov- 
als . Dawson. !3dE-F, The Dalles, Oregon. 

U. 3. Mint, Vermont. York town. 5c 
Olympic. Penn, Pyta*ki — h&c. with Oregon 
free. McClay, Alt&de na, California. _ 
GENUINE Badeh, Liberian Bongo, mys- 
tery British Colony triangle, Monchukuo. 
Caymans, S5 U. &. . Negri Sembilan, Grande 
Cmnore. Everything 3c with approvals. 
Viking. I-Z Hanson PI.. Brooklyn. N. Y. 

40,000 VARIETIES First quality stamps 
available on approval* V*G up. Repre- 
sentative selection on request. Adults 
only. FKelgwin Stamp Go.. Vineland. 

N. J. 

$1.00 PACKET Given! Inclose postage, 
request approval*. SecrisL, Muscatine, 

Idwa. 

i nc gets Bargain bulletins, fUftiiip cat- 
alogue. literature for year, Philatelic Bu- 
reau. 93 Nassau. W. Y. 

BUILD Collection, 1/5 catalog . list free, 
duplicates taken exchange, unuse-dj postage 
bought. Sprague. 210 Fifth Ave.. New 

York. _ 

NEW Will Roger* stamps with 23 others 
log. BuCkey, 203 Ludlow. Dayton. Ohio 
NEVER Offered before. 21 French Col- 
allies, pictorials, sets of 5 each <1051 for 

36C. French . ■241 Euc lid. Cleveland. 

34 PICTORIALS And baby heads 15c; 
approvals, Cowles. 155 Anderson. Grant- 

wood. H, J, _ 

572-573. SELECT, SSc. Approvals, Lpnd- 

gten, 1751 EuStis. St. P a ul, Minn . 

1000 WORLDWIDE stamp mixture 25c. 
Mon jar. 1542 Waverly. Cinc innati. Ohio. 

FREE! 1 Nicaragua W l! I Rogers comiriem- 
oratlve, world's smallest triangle. Bolivia 
triangle bl- color ed Costa Rita diamond, 
Congo, Soudan, Montccarla, Devi]'* Is Land, 
Kou&ngtchceniwan, Madagascar, silver ju- 
bilee. Martinique, Mozambique, Man.Ch Li- 
fe u a, Malaya. West Indies, ScutHtnt. Asia. 
Africa, perforation gauge, millimeter 
scale. Postage 3c. Davidson, 2297 6E, Salt 

Lake City, Utah. _ 

CANNON! Set Of stomps showing can- 
non, firing squad, cavalry charge and 200 
other different stamps, only H)c to ap- 
proval applicants. L. H. Reich Stamp Co. F 
4047 Kenmore. Chicago. 

25 animal stamps l&c. Approvals, 
Castle. 707 . Jnctson. Evanston. Illinois. 

I DOC UNSORTED DrltLsh Colonials $1 W>. 
Davies, So Wyrdh&m Avenue, Liverpool, 
14 , England. 

ZOO IE [ Mystifying assortment hard 
countries- airmails tind * t cutcr” stamps— 
only 3c ^-Jth appr&vaU, You'll be delight- 
ed r Saxon Company, 40B-A Joi 1 Street, 
Broo klyn. N. Y. 

25 PICTURESQUE Newfoundland 20c. 
Approvals, La Jolla Stamp* Co.. La Jolla, 
California. 



FREE! Ten attractive military occupa- 
tion Eind local stamp*, AoprovaU. Ltnd- 

aren, 714 Market , San Fr anclaco, 

UNPrCEEDt 100 u. 3. revenue* — Itlc! 
1 70(1— 50c.) Excellent mis*Jon mixture: 
tWP pen lid* G5cl Vanvoorhl^T. Hvndman. 
Fenna. 

WILL Buy your unused United States 
stamps. Email discount, What have you? 
Mini Sheet Brokerage Co.. 41$ Canton 

Buildi ng, Clevela nd , Oh io, 

Fhkei 20 bifiy rent pictorials to approv- 
al applicants. Hunzlker, Box 225-AM, 

Minneapolis, Minn. 

AFRICAN Unique sets, one dollar. 
Eagles. Post Office Box 9. Kafcamega. 
Kenya. E as t Afric a, 

CANADIAN Royal visit set to penny and. 
Up approval applicants. 2c postage. Lead- 
er, 1550 Seward, Detroit. Mich, 

SOUNDS Impossible I i 20 different — 
Afghani* fan. Azerbaijan. Zanzibar, trian- 
gle. diamond stamps: United Stales com- 
memoratlves. Civil War issue, $2, $5 high 
denominational everything — So. Abell's, 

]$|g Bt . Fa ui . Bali i mo re. Md. 

FREE, U. S, $1. 12. <4 and $5 stanihu. 
Unbeatable U- S- approvals. Nelson. 300 s a 
Rob er t Etreet. St. Faul. Minn. 

1000 MIXED U. S., ISO. Foreign appraV- 
als- Fremiums. Lee. Bridgeport, N, Y. 

UNBELIEVABLE] 02 Different, six. tri- 
angles, and diamonds: airmail, animal, war 
stamp* — China, Japan, M&nchukuo. In- 
surgent Spain: A*?a. Africa, South Seas. 
Everything. Sof Crowder’s K I27E North. 

Baltimore,. Md. 

WILL Rogers stamp i* ipclurted In our 
packet of 20 different airmail stamps. 5c 
to approval applicants only, Llndgren. 7H 
Market. Ban Franc L*co, 

FREEi Royal visit packet. Postage So. 
Rober t*. 312 F Shearer big . h*v City. Mich. 

10 UNITED Stat« commeinoratlves: ic. 
2 c. 3c, , list. Postage, Bojc 7&1. Tucaoo, 

Arli. 

FREE Mint: packet 50 mixed 10c. 

McFb e e Bro*,. BMthbfty Harbor, Maine. 

EXCHANGE Stomps, postcards. Uni- 
verse, *' Exchangers,'' Bry 22fl pres. Paris, 

Fra nce. Particulars fre e. 

PINE Approval*, freshly flliyd hrmkS and 
shoot*. Tell mo what you want and 1 will 
send it. MLllon Skinner. 30u East Fourth. 

Long Bcacli. Cftlif. 

united States — 45 different, snuge, 
hinge*, pricelist toe, No approvals, Scl- 

denberg. Bar octa, Jitlch . 

225 DIFFERENT Selected stamp* 35c. 
1 CiOU different Jl.25. Arcane, 1937 MadL- 

Son, Chicago. 

150 GENUINE U. S. und loreign stamps. 

5c, Stanton ,_Nlftht lc, Conn. 

ALBANIA — 3 Complete mint seta only 5c 
to applicant* requesting my quality ap- 
provals. NeLs Dnlve, Box 405, Minneap- 

pjia, Minnesota. 

FREE — Tile Stamp Finder! Send today 
for big hcW edition, fully illustrated, en- 
abling you Instantly to identify all diffi- 
cult stamp*! Also fine packet strange, fas- 
cinating stomps from Bosnia- Herzegovina. 
Monica, Patiala, Cyprus, etc,, including 
map*, ships, animal* and strange scone*. 
All free to approval applicants Inclosing 
3C postage! Garcclon Stamp Company. 

BOX &D&, Cal&ifi, Maine. 

<^U EER E8T Stamp packet: Mozambique, 
Japan, China. Soruth. Albania, many oth- 
er* — Sc to approval buyers. R. M. Stamp 

Co,. B ox MW, Por t Chester. N. Y. 

FREE! &0-Paae "United States * Brit- 
ish North America" catalog, Nearly I.Q0& 
illustrations! Lowest priccsJ Large cata- 
log "'foreign stamp*" also Included. Harria 
Sc Co. . 137 Transi t Buil ding. B oston. Mo* *. 

FREE, 50 Stamps, Iraq, etc, Postage ic. 
Album 3c. Bullard, 2d$ Northampton. 
Boston. Max*. 

WHOLESALE Supplements to dealers 
lor toe po*|aso. Hundreds of bargains. 
Grcsaanian Stanipco. 103 West 42nd, New 
York 



50 DIFFERENT, Flno U, S. Indndlng 
perforation gnu ue, 10c with approvals. The 
Stamp Shop, SOJ Holland Bldg.. $(. LcuUS. 
MO, 

Canada Catalog, illustrated, lie pages. 
Si.oO, Miniature Sheet triangles H dlff. > 
ldc approval*, Victoria Stamp Co.. Lon- 
dan 4, Canada . 

100 DIFFERENT Hungarv 7e. approval*. 
ITPs etl. 701F Four-Ill Bayolty, Mich. 

PENNY Approval*, that satisfy. Neil 
Gronbcrg, Box 5441 -P, Philadelphia, 
Pema. 



































AIRMAILS Anti commemorative?. 25 dif- 
ferent. including Columbians. Panamu- 
Pac:fic. Edison. Zeppelin, etc., only 5e with 
exceptionally fine United Slates and for- 
eign approvals. Marco Eta tup Co,, Box 

S99, gan Fr ancisco. Calif. 

PANAMA Tritttiffle and 50 Others free to 
approval applicant* sending 3c postage. 
Tat ham stamped Springfield -30. Mass. 

UNITED Stales illustrated loose leaf cat- 
alog, Si. 0 d.. Bend pqstafte for free United 
States price list, pretanctT list. Stanley 

Qibbqiia. 38, - F Parte Row. New York. 

giant Diamond* shaped stamp! rib 
packet 105 all different including Ah'X- 
andretta {new COUhtry>_ Congo. Mflltthu- 
kuo. Ecuador constitution. Costa RICH trS - 
angle, air- malls, nomine mor* Uvea; giant 
diamond-shaped stamp. $5 United States; 
set United States telegraphs. cAlAioBiuB 
30c. Packet Eritt&h colonies including 
Burma (new country 1 , jubilee and corona- 
tions'; scarce sets 2 Siberia, cataloging Sdc. 
Illustrated lists, Everything for only 1c to 
approval applicants] Write to- day 1 Mystic 
Stamp CO . Dept, BO. Camden. New York. 

200 DIFFERENT 100- Rig 64% apjit&t- 

als. Covert Stamp, 3& State. Rochester, 

N Y 

BRAZIL. BO Different 10c with bargain 

approvals, Davis. Silver Lake, inrf . 

ASK For our wonderful one cent approv- 
als. Prospect Stamp Co.. 325 Broadview,. 

Toronto. Ca nada. 

WHOLESALE Catalog for dealers. Illus- 
trated. Postage Sc. Frank Co.. 4300 Cha]. 

grov e. Balt imore. Md. 

APPROVAL Sheets'- One to time a natl. 
Frederick B. Driver, SODS Finance Bldg.. 

Philadelphia. Fenna. 

WEEKLY Stamp nugadiis. thirteen 

weeks, 10c. St Amp Journal. Kalamazoo, 

Mich. 

STAMP Dealers, your ad here will bring 
wonderful returns, Ask me for proof. 
F. W Johnson, Manager. Classified Adver- 
tising, Popular Mechanics Magazine, 200 
E. On tar ic St., Chicago. 



KOKH] Eg AND COLLECTIONS 



YOU Cut twenty cabochons I SI. 00 brings 
material, Box Tac oma , W ash. 

ALBUM Mounts GOO match, book covert 
without paste. Information 3c Adams 
Sales, Dept. 15, State Tower. Syracuse. 
N. Y. 



UNUSED Beck match covers, iQQ all 
different. jl.DCl. Free list. Charles Ede!- 
tnan, I3I1C East 34, Cleveland. Ohio, 



PHOTO FINISHING 



SENSATIONALLY New Rolls finish fd 
in beautiful natural colors, or with eight 
cinema type enlargements, or sixteen 
prints — 25c, Colorc raft. PM-251D. Holly- 
wood. California. 



FTLMS Developed and printed by exclu- 
sive Spa rkl- Tone process in studios with 
23 years experience., 6 or S-expoaure Tolls 
2&C. Work done by studio experts and 
guaranteed. Send cash with rolls. Pro- 
fessional studios. Dept. 7. P.Q Box ii a, 
Rochester, N. Y.— “The world's photo- 
graphic center." 



OUR Better process gives you brlllLant, 
lasting prints, Try us on your next roll 
with 0 or 8 deckle- edge prints. 25c. Pape| 
enlargement coupon free. National Ama- 
teur Photo Club. PM-3B, 367 Main St 
Buffalo. N. Y. 



FREE! Best snapshot on a It tractive 
photo button WLth 16 prints each roll 2&c 
Beautiful novelty premiums. Novel-Ad 
Company. BM-fl:i3 7 North A ve.. Chicago. 

TRIAL. Roll developed and printed, i$c r 
Fuchs' Studio. Lcutsvltle . Ky. 

TWO Beautiful wide border enlarge- 
ments, S quality p finis, 2Se. Sunbeam 
Film Service. L aCrosise^ WLs „ Debt II. 

NOW! Quality finishing, instant serv- 
ice, Eight Vclox prints;, two enlargement!! 
35c CQSti Snap Shop 12. L aC russe . Wis 

ROLLS Developed; 16 prints, two 5x7 
25c. 25 reprint* 25c. M-B-M Photo Com- 
pany, 5-5131 Wl nth rep, Chicago. 

FREE To acquaint you with our fine 
duality., oversized deckled velox prints 
with Wide paneled borders including al- 
bum. wc will finish free 4 favorite neax- 
lives II mailed with ad. Paramount Photo 
Service, General Post Office Box 43-G, 
Now York City. 



ROLL Developed 16 guaranteed prints 
25c. Dick's Photo, Louisville, Ky, 



ATTENTION — Candid camera — 35 mm. 
film developed (fine grain! with 3G Jumbo 
3x4 prints Si, .00, or with strip of contact 
prints, 50c. 3x4 reprints 4c each, National 
Amateur Photo Club. FM-43. 367 Mam St., 

Buffalo . N. Y. 

35 MM. "ROLLS Developed freer Send 
for price lists bo Prints and free mailing 
begs. Minims. Labors tones, 14X3 North 

LaSalle St.. Dept 56. Chicago- 

confidential Photo service enlarge- 
ments. 8x10. 30c; 11x14. 50c. Photocopy a 
EPceiftEty. Developing 25c per roll with 
prim Ol each. AH negatives returned to 
you. Write Del mar Sales Company. Del- 

mar, New Y ork. 

IDEAL Fiiotos. Professional d-ecfcle-CdgO 
prints and free enlargement Each roll Only 
25C. Illustrated once-llst free. Write to- 
day. Ideal Photos. Bo* 2256. Paterson. 

N. J. 

FINE Grain finishing! ’is brilliant 
print*. 10 studio -portraits. enlarged from 
pest 3 negatives to S^xa" only 30c. Re- 
prints 50 for 60c Studio portraits ftfi for 
BSC. Glossy PH rib; sthdlo._naMh.wyo. 

DISTINCTIVE Quality, near as your 
mail hex. Develop 0 or 0 exposure roll, set 
Quality balanced Yelox prints 25? coin. 
45 years service for those who want the 
best. Mcalcr. 5431 North Ave.. Chicago, 

16 PRINTS. Two 5x7, 25c. 25 reprints 
25c. Bursal Photo Company. AG-3306 Fo- 

Comae. Chic ago. 

FREE Snapshots. Mail this ad with two 
negatives for sample Artisto Snapshots lu 
free Photo album. Artlsto, Box 119-7, 
Rockfor d . III. 

BI3CTEEN Prints from, your roll 25c. 

Photo B ar vice, M ea d e, Kas. 

ROLL Developed , eight Vclox prints, 
guaranteed highest quality. Free: album, 
negative flic And 2 enlargement coupons. 
Prompt -service. AH tor 25c. Knicker- 
bocker Omits, 738 Broadway 1 . New Yurk 

City. ; 

MAIL YoUr rolls to him center qf tho 
world. Any G or 8 exposure roil developed 
end printed 25c coin. DcLllxp enlargement 
coupon free! Photo Finishing Shop, Rst, 
23 yra., 411-JJ Genesee Valley Trust Bldg., 
Rochester. N, Y, "The Camera City. 1 ' 

20 REPRINTS Sic, 1 00 Reprints <1. 
Roll developed with 16 prints 25c. Nord- 
^kng . 4., May w ood. 111. 

ROLLS Developed, B prints, two snappy 
chromium finish enlargements 25c. Prompt 
6 hour Service. The PiclurE Folks, Lincoln, 
Nebr. 

FREE Coupons, rolls developed 0 guar- 
anteed pictures 25c Reprint'; 3c, Better 
service. Wing Photo, Shelbyvllle. Term, 

FREE Albpm and negative file and 2 en- 
largement coupons with each roll devel- 
oped. 8 guaranteed prints 25c. Memrilane 
Studios, General F.O. Box 66G, Dept. '‘K. 11 
New York. 

panel prints in leatherette album! 
Fine grain processing by experts. 36 ex- 
posure miniature film developed and each 
enlarged to 3x5, Ji.drt—ie exposures, 60c 
—regular rolls, finished. 25c. AH Wide 
■margin Panel Prints in album. Send coin. 
Quick service, Photo Lab.. lnc.„ Room 582. 
3625 Geor gia Avenue. Washington, D. C. 

ENLARGEMENT From each picture an 
your roll 35c Lifelike enlarKrinents bring- 
ing out the best in your pictures. High 
quality, fast service, law price, an unbeat- 
ali le combination. Cut Rate Photos. Dept, 
B-4. Janesville, Wisconsin. 

TWO Prints irom each picture on your 
roll 25c. Your pictures will sneak volumes 
when finish ad by our expert craftsmen. 
One day service. Nineteen years experi- 
ence. Lens Photos, Dept, J-4. Janesville, 
Wisconsin. 

NOW 35 mm. Film work on £- money 
back’* guarantee, 35 mm. film developed 
with special flue -grain formula and en- 
larged to a a 4 f 'x4 l ,V' — 18 exposure? with 
one set glossy enlargements only 75c — 24 
exposures. Si. 00 — 36 exposures, SI. 50. AH 
work carries our unconditional guarantee. 
Finished work mailed back same dav re- 
ceived . Mall film to Dept. 104, Candid 
Camera. 776 Clementina St.. Ban Fran- 
cisco, calif. 



FASTER ServLeef Superior quality! Six 
or 3 -exposure roll developed with special 
fine grain formula One set of glossy 
prints. One 5x7 enlargement best nega- 
tive. All for only 30c Otl ^satisfaction or 
money back" guarantee. You are the 
Judge. Finished work mailed back prepaid 
same day received Mall rol! With 30c to 
Dept. 103. Candid Camera, 776 Clcmenfina. 
St, , SHIP Francisco. Calif. 



THE Modern Finishers. St. Paul, Min- 
nesota. are the outstanding finishers in 
Amenta for low prices with qushty pic- 
tures. Our modern methods give quick 
service and bright guaranteed ntverlade 
pictures. Roil developed, 16 modenitona 
prints, 25c coin. 16 moderulOhc reprints, 
25c, Enlargement coupons. Join our thou- 
sands qf satis lied Customers bv sending ns 
your next roll or reprint order, Modern 
Fin ishers^ Et . Paul. Minnesota, 

Jib-IN The thousands Who are changing 
to tVillai'd's JlrlHlnntonD orints, — the style 
leader? of 193$. Roll developed, two prints 
each negative, only 25c. Valuable enlarge- 
ment coupon. IhVLlhtrd Studios, Box 3-535-A, 
Cleveland- O hio. 

PHOTO Mlii. Immediate sendee! No 
delflj! Roll developed, carefully printed 
and choice of two beautiful 5x7 profession- 
al eiiiame merits, one tinted enlargement, 
or eight reprints — lor 25c eppp. Reprints 
2C each. The Photo Mill. Box 629-12. MLn- 
lic-apoliB, Minnesota. 

FRIENDS. GLve me lust one chance to 
develop your films. Any roll 35c, Careful, 
dependable, trustworthy service, ikum- 
phrey'B. 164 Baker, M, W Atla nta, Qt. 

FREE, TWO professional enlarge me nta 
with roll developed, printed, 25c trial. 
Immediate service. Modern Photo. Plais- 
tfl-W. Ne w Hampshire. 

ROLLS Developed. 8 prints L twq snappy 
chromium finish enlargpmenhi 2Sc. Prompt 
6 hour service. The Picture Folks, Lincoln, 
Nefar. 

ROLL Developed, 16 Velnx prints 2Sc, 
Eastman Bros,. 732-37th, Des Mqinas^ 
Iowa. 

OYERNIGHT1 Nq waiting I 23c brings 
either 16 sparkling Lifetime prLnts, one 
"'OileolDred" or 2 satin 5x7 enlargements 
and C prints each Expert ] y finished roll! 
26 ftllsiehlilg reprints Spc: 100^81.00. 

ReautlfUl quulity. No waiting! Life tunc 
BUldiO s. C-IS. Pc s Moin e s, Iowa, 

DEVELOPED. Printed. 2 enlargements 
35c, PotoservJee, 1042 Marlow. Toledo 
Ohio. 

ROLL Developed and printed 16 deckle 
tfrtfte prints 3 do. John's Phot* Service* 
2441 . R 1 ilwi ■ wa v. Chicago. 

SPECl AL-'-4x6 EnlargemEntg from min- 
iature negatives 3c— 15x10 en icirgcmcms 
(dull> 25c -9 exposure rolls deielupcd en- 
larger 4x6—25e. Flash Photo Service, F.Q- 
Bqk 333. Cov ington . Kentu cky. 

OVERSIZE e:t<'rti‘Oe30E-s deck! edged 

pnnLi, Rol la developed, 1C prints 25c. or 
6 prints, two 5x7 electrtH?loss enlargements 
25c. Reprints 3c. Arlshop, Weatherford, 
Oklahoma. 



BRILLIANT. Fine- grain candid develop- 
ing. 36 exp. 35 mm. film developed and 
enlarged 10 brilliant 2 ! jx3 J a prints, only 
SI. DO. Real rush service! Send roll und 
dollar or write for beautiful free print 
mailer, nrlCCS. Clark Laboratories 5022-C 
Baltimor e. W ashington. D . C. 

ROLLS Developed. 3 prints each 24c, 
Rcptihts 3c. Ram-ideJi], BOX No. 5, Port- 
land, Maine. 

ROLL Developed and eight (rtlftriihtccd 
professional prints tncLudlhg two enlarge- 
ments that will not fade 35c (Min). Cali- 
fornia Film Service, Box 373. Pasadena. 
California. 



SPECIAL: 35mtn. Developed: 3 1 ax#*!, 

crtlar dements: one 9xlDr cartridge reload- 
ed Jl. 50. n, S. Photo Service, Walnut. 
Illinois. 



LA n JAR-GRAPH Rei>rLnt5: Five 5x7 tn- 
largemenU 25c. Cardinal Photos. Rummitj 

N, J, 



ROLL Developed and 16 prints or 3 
prints and two 5x7 enlargements 26 Ots. 
Reprints 20 for 25 cts_: 50 for SO cts Coin. 
Queen City Service. Dept. C, Box 7, Nl- 
qgara Spuft rc Siation. B^.iffitlo. N. Y. 

NOW! Dially service f Roll beautifully 
printed, 2 professional enlargemantn 24c, 
Valuable priEfts! Cr&SSWdll Laboratory. 
A-41D6 Milwaukee. Chicago. 



TECHNIFINraH — 35mm. 30 Exposure 
rolls perfectly enlarged to 2 5 a"k3^i" 
glossy prints — 75c. Cartridge reload With 
Eastman PEus X — 25c . Fajt SfttLslftClarJ 1 
servace euaranteed. Write for postpaid 
mulling b&gs and Information. TecbnL- 
ftnlsh Laboratory, lid Lexington. Roches - 
ter. M. V. 



MINIATURE Film, fine grain develop- 
ment, 2 enlargements. 35mm. $1.00. 
bantam 25c. Flint Capital Service. Box 
504. Rochester n. y. 

ROLL Developed, 16 guaranteed prints, 
25c. Smart Photo. Winona. Minnesota. 
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PROMPT Servlet “■ Guaranteed work. 
Two beautiful portrait type double Wright 
enlargements. eight neverfade gloss prints, 
ruch roll I5c. Dubuque Film Service. Du- 
buq ue. I owa. 

MILLIONS Now know "HfiUytinta means 
bettor prints " Trial roll printed including 
two beautiful enlarge ments— 25c. Fasci- 
nating premium coupons. HdllytlntS, 

P * 1 350. H plly woqd , Californi a. 

EXPERT' finishing. One da V sriryiee. 
ftoUa developed 1ft VrlbX Taints nr H Veltw 
prints. 2 enlarge men ts- £$c, Expert Stu- 

■dies. Lacrosse, wifrennaln. 

PROMPT Service — Quality WOrJt: 2 

beautiful doublevreight gloss enlargements. 
15 guaranteed neverfade prints each roll, 
2ac . Excel Ffo otaw. Dublin ue. I owa. 

ROLL Developed, 10 prints Ek, Wilkes- 
Barre Photo Service. BOX 64. Wilkcs-Barto. 

Penn a. 

ONE GViSG^i Wide border embossed en- 
largement Of one 5x7 hand colored en- 
largement With each roll developed and 0 
prints 25C. 36 exposure roll developed and 
3fi ctUarsementa 53 38. lfi expo- 

sure roll 75C. Vidor, 321-P HcnnCpiQ, 

Mlnncap Ol li, MIhd. 

ROtbS Developed, two prints each and 
two free enlargement- coupons. 25c: re* 
prints. 2c each; i flflor more. le. Summers' 

Studio. Unao nvillE Mo 

IDEAL Photos. Professional deckle -edge 
prints and free tnlftrgtmrni t-ach rod only 
35c. Illustrated pflci'-bst free. Write to- 
day. Ideal Photos, Box 235$, Paterson. 

ML J. - 

IMMEDIATE Service I Better pictures. 
Sixteen guaranteed, prints from roll. 25c. 
One colored or tra plain enlargements ami 
ft guaranteed prints, 35c coin. Sped All 
CPUPOP for Ex 1G enlargement given with 
every 25c worth Kodak finishing. Any 36 
exposure. 35 mm. him fine -grain developed 
and each good negative enlarged to 1x4 
prints for only 81.00. 2x4 reprints. 4C each, 
One day service. Details and mailers free 
on ropiest. American Studios, BOX B. 

LaC rasse . W1 s. 

THREE Prints each gertd PCgwlI vk In 
roll 25c. Reprints 3c. Fred D. Eastman, 

Bode, Iowa. 

SPECIALIZING 35mm. Rolls fine-grain 
developed, 36 enlargements 3'ik5, SI OQ 
Cartridge reloaded 35c. Photoshop, Linton, 

Indiana. 

FOE The discriminating amateur, roll 
developed and carefully printed 35c, re- 
prints Sc. Superior workmanship, same 
day service. Paramount Co. , 327 E. 92nd 

St.. Hew York. 

ROLL Developed and 8 beautiful Velox 
glossy prints 25c coin or stamps. Reprints 
3c each. Fotoprin t Se rvice . Roajnukc . Va. 

0 PLEASING Velox printe. 2 enlarge- 
ments 25c coin. Please U Film Service, 
LaprQS.se. Wia. 

TWENTY Reprints 25c. Roll developed 
and two prints each negative, 25c. Rend 
for free mailing envelopes, price Hat. Star 
Photos . J-10& N, Dearborn, Chicago. 

20 REPRINTS 25c, IflO Reprints. un 
Films. developed. 2 prints each negative, 
$$ft, Merc ury Sluril gg, Box ga2-B, ClUcag n. 

PROMPT Service I Rolls developed, two 
Valtix prints each negative 25c. Heixch 
Studios. Harrisburg. Fenna. 

PHOTO Mill. Immediate service! No 
delay! Roll developed, carefully printed 
and Choice of two beautiful 5x7 prolCSSiOh- 
al enlargements, one timed enlargement, 
or eight reprints — for 25c coin. Reprints 
2c each, The Photo Kill, bqk 52ft- 12. aun- 
neapolla, .Minnesota 

roll Developed, 0 brilliant fadenroof 
Velox prints and two profess ion a S enlarge- 
ments 25c, Overnight service. Young Photo 
Servi ce, 105-c. Albany, R Y, , 

LIFE Photo finishing lasts a life time, 
Rail developed, 8 prints. 2 enlargements 
25c. Reprints lli-C- LLIo Phbtcra, Hutchln- 



TWO Glosfiy enlargements. 1 colored 
with roll 25c. Arbor Service. 10. Jdlicl, III. 

CANDID Special. 35mm. rolls enlarged 
to 3 : 'ix-l ! ... |E 00. I Q mm roils 50c. 
3 l !tXJ l L- reprints 3-c. Brown Photo Com- 
pnay, 1910-61 E merson. Minneapolis. Mldn. 

15 PRINTS With roll 25e. 16 reprints 

2Bc Kex Photn, O gden. Utah . 

B-EAUTITGNE Enlarftcmcnt, dime and 
negative, Giant Snapshots. Inc., Green 
Bay. Wi i. ' 

GUARANTEED. Roll developed. 10 
prints 25C. 20 prints 25-q. Quality Photo, 
Hatch Lhsan, Kansas.. 



QUICK Service— Rolls developed, a buaf- 
a filled prints; 1 enlargements; 25c coin. 

p K Ph o le Service. Q riA V ft Kansas . 

ROLL Developed. 3 print? each negative 
25c Enlargement coupon Arte raft Stu- 
dios, Bos 3 530- A, Cleveland, Ohio. 



CAMERAS, FIIOTD SUPPLIES 



CAMERA Repairing! Bellows made to 
order -npr site 1 Fit alt standard ciimcriute 
All makes- shutters repaired bv experts! 
Lowest prices! For toaipleti- Information 
writs. United Camera Company, Inc., 
A-I5 1S Belmont. Chicago. 

NEW Free photography book now ready 
— list* flPdi Illustrates hundreds of Aen?;ft- 
tiofifll hew Mid used bargain. 1 ; plus valu- 
able Information on modern photographic 
methods, high-speed miniature candid 
cameras, precision l*nws. night equip- 
ment. enlarge rs, darkroom equipment, 
movie cameras, screens. Ole. NfOtiev -baeh 
guarantee- Liberal trHde -in allowance on 
your r)i,d equipment. Get frci. - book lOllsY- 
write Central Camera Co., Dept. B-K. 230 
South Wabash Avenue. C hica go. IlUnoU, 

free Tp camiTit owners; &rt of 3 fil- 
lers for names and AddfiSUfS oi 3 camera 
owners. Phota-Crftft.. Debt MC. Canton, 
Ohio 

MAKE Money in photography, Learn 
quietly at home. Snare nr full lime. Easy 
plan Previous experience unncocasary , 
Gammon school educatloai si 1 ffi c-i* r t. Iit- 
teresting booklet and repulrmncnts I roe. 
Am erica n Rchcol of Photography. 3661 
Michigan Ave. , Dept. 343 1 G hjOaitd, 

CAMERAS. Enlargers, on time. Sec ad- 
vertLsemenl under Motion Flcriiree. Mo- 
guira. 

H UN L 311 E-: rift Of used camci'a bargains. 
All gnarantecd t Get our Sensat-loiiAt bul- 
letin before buying Enormous savings! 
Ktnnd&rrt Camera Exchange, 509 Fifth, 
Avenue. New Yark City, 

A MATEO it Photographers artists, car- 
toonists. loin the Fdtdart Club. iSell your 
wyrb . get nuppllea wiiolesale. convcrsf with 
I cl low memheFS. Partieulnrs Fotoart, 
fl57 Su. BP. Wftu wn toait . Wlsoeuysin 

ALL-AMERICAN Camer ft value: Can- 

did-type: new hi -speed gral tens; eye- 
level finder; 16 exposures; beautiful black 
Ti -Utile case; only 53.50 postpaid. UiiiY-crtal 
Sueclaltles Co, , 2630 Leslie Ave.. Detroit. 
M lehlg a n_ 

LATE K Adhesive, waterproof flexible, 
noil- warping. Trial lube and instructions 
20c prepaid Adams Sales, Dept, 30. Stale 
7'ower . Syracuse. N Y. 

MAKE Real money with vour camera. 
10 ways to make *100 a month Bl.OO. 
Andeil. 56 West W imH t rix In 1 1 . CfriCft so 

PHOTO Mill. Immediate service * No 
delay : Roll developed carefully printed 

and choice uf tWQ beautiful 5t7 prolcsiidn- 
al cnlargernehU. one tinted enlargement, 
or efglit reprinhs-— for 35c coin. Reprints 
2c each. The Photo Mill, Box 629-31, Mln- 
tieu polls. M 1 n rue? Ota, 

ENLARGER *1.59. Enlarges eight times 
sire of small negatives. Fully guaranteed, 
Paramount Sales Company, 39 Dudley 
Street, Boston. Mass.. 

BASS Inventory clearance, Profit by 
these unusual bargains. 33 mm. Candid 
Midget, F:l.5 lens, *12.50. Used Foth 
Derby F:3 5. *15.75. 2^x3* i Agfa FiLm 

Pack and plate. With F:6.3 lens, auto shut- 
ter, film ndupter and holder, SLi.35. Used 
Argus F:4 -5 lens. *7.75. New Candid 
Midget, Xenon F ! lens. Rapid Cdmpur 
and case. SSO.DO value, at *45.75. Hum- 
dfeds of other bargains. In tlic great Bass 
Bargaliwam fthd ^pecSat bitlietins. Your 
money back is unamtslactorv aTter 14 days 
trial. Write Bass Camera Company. Dept. 
AG ._ 170 W_ Madisc n 81 . Chicago. Illi uoj.s . 

■CAMERAS Films, paper 2*7^ to 35 7: 
discount. Paramount Photo Division, 337 
East &2nri St ... Ne w York. _ 

HAVE You ft camera? Send ten cents 
lor recant number of our bl£ magazine 
showing how to make better pictures and 
ciitn money. American Photography, Hfl 
Camera H ouac. Boston. 1“ MafJ 

IF You go to Mexico ask first for price*! 
:md pamphlets or finest German quality 
miniature and Other cameras, binoculars, 
tnovLc cameras ftnd projectors, P&to Man- 
tel Suer. R. Rudiger V. Curransa 11 P O 
Bo.t 1459. Mexico City. -105, manch store: 
Tijuana. CaLSfornLa. Hranch store: 

TLiunsm, Lower California. Hntel C’omer- 
cial. Branch store; Monterrey, N. L,. 
Morelos Orien te No, 557. 



MOTION PlCTLKLd AND SOUND 
Et|CiP5HiNT 



BMM . CHROMOFU.M! Ouararteed fin- 
est quality reversot: Fire irrain ortho- 

chromite] rr Weston .61 Free processing in- 
cluded 1 Two 30 ft. spools fur Uni vex floor 
Two 2b ft. "Double 8" apool* *1.90! Bulk 
film specials I 100 ft. J 'Double B" Sl.wt 130 
ft. ■■Single" si ,00, AH postpaid I Order 
now ? ChrtmiQ Films, 150-Q BprlnafieM. 
Rtith erfora. ». J. - - - 

nl'tlfiENS For bet ter home moviri. Free 
Circular. AlberL R Clayton. 2923 W. 

Girard Avenue. Philadelphia. Pc lulu. 

CAMERAS. Still fttid flnovle, Pruiectan. 
silent mid sound. Low fit prices, tmm pay- 
mente, trades accepted. Convince vqhir^ell 
of Moguls 'a low pritES. Films rented, low- 
c.Ht rates. Get free BargalncWs. MoghlLs. 

64 West 4Bth, KCW Y r Drk r .- - - 

MOVIE Piltn. Navi SefiAfttlonfil! 300 ft; 
Smm, notched in four 25 ft. scored -J 0 :l b,3v 
S rolU, daylight leaders between eatft ldiid 
*1.75; 400 ft, lOmm. measured, notched ■ 
100 ft lengths 54 flfi GraphSdirbttie, Cl *3 

Randolph fit,,, Chicago . ■ 

COMPLETE temrn. Film rental library. 
Attractions: "Covered wagon," “Behind 
the Front." "Ponv Express." Send post- 
age for free catalog. National Clowns. 

3 West 29 th. New Ycrit, 

LATE Talkie programs rented, *15.M 
week'. *7 50 (we nights. Simpson, 1275 

South Broadway. Dayton. Ohio 

50 — Jfimm. SOUND Pro Ice Lars. Cheap-, 
Itoshon.. Sta te Th e at re . _Pit tahurjth . Pc nna 
UNfvEK a fnm. RargaSn list* fr«- Para- 

Bon. Box 453. Meriden. Conn . 

BMM - I ^ MM- Bargains. Free catalog- 
Movie Shop, 328 Broadway. Bayonn e. N. J. 

DOUBLE 8MM. film. 2 roil* SI. 75. In- 
cluding processing. Super HOBlr Movies, 
4710 North 30th. Milwaukee- Wla c onalii, 
NEW Plan Jnsurea saving money qn your 
film bllU. Buy equipment at cpst nricea. 
Wri te: Pictures, Bridgeport, C onn. 

COMPLETE B-16MM. film rental. Li- 
brary ' 'attractions' 1 ; 1 1 B u nch b« ck of Notr* 
Dame." "4th CommaEadmcnt." "America 
Goes Over."’ "Weal bound Limited." “Tar- 
:*nn of the A ocs," Mnmy other*. FLltus 
rented everywhere. Equipment; bargains. 
Trades accepted:. Free catalogue fwlih 
sample film 1 Ot: t . Garden Exchange, 317 
West 50 Lb, Nrw Yor k. 

BARGAIN Bale — Bend *.& □[> fog one reel 
tfimm. silent film Church At School Films, 
Box .1 24 Cincinnati. 

HYPER Speed Ifimm. pao *2.50 hun- 
dred feet N [inhalation, Weston 50, no 
■processing. Minimum Order 400 feet. 
Tpnew Laboratory;. Wood- Rid ge. N. -J. 

ROYAL Home movies. Also nationally 
advertised namern film. 8mm -LSmm. re- 
duced 25 f :. Free list. Roval Home Mo- 
vlea. 42 A Melro se St.. Bo a-ten. Mius. 

SAMPLE Film, art, Others, 14c. Uth 
free. Goodwill ComtHL rsy Ja ckson. T enn . 

LOOK! “The world a gr fates* of All 
Passion Pla^rs," 35mm, and 19mm. Sound 
or silent, mu or nurelisAe Hemenway 
Film Co., F 3T Chn reli Bt Boston. MOSS- 

I6MM. VELGTEX. Perfect Outdoor film, 
100 U rolls fl.05 including Ircc procepslng. 
Sample free. Vclotex LAbotatorles. GO0-D, 
Gary, Indiana 



MAIL Dollui bill for 100 U. 35mm. talk- 
lot rum. Fun length lealurr* *15. Mertx, 
Virginia, Illinois. 



LARGE List of 8mm.-16m.rn film bar- 
galns. eartben*. comedies, arts. Lbed and 
new enulpilloJlt Abbe Films. 1265 Eroad- 
New Yctk City. 

FREE 0mm. And 16mm discount- bulle- 
tin. James A. Peters, Dent. PM, 466 
Turner Bt r p p_t _ Afie nt own , Pe rms ylvmnl a 

GENERA Film in bulk for all movie 
cameras. DO Feet Tor Univox, SI. 1.0 {spools. 
3 for flO Cellts 3: I00 feet dooble Bmm.. 
*1.75: ifliiirtL II 35. So mole for aEanip. 
Pr«!e?,[- -with dor powders. FnomaderE, 
Da venport- Iowa. 

liH FT. jfimm. Outdoor film $1.95. 35 Ft. 
double 8 mm.. 11.35, lire processing. Ftps 
8mrn,. jfimm. lists. Home Movies., Box 
21G, Easton. Fe bfla. 

’guaranteed 8UM, 54-hour revonsAl 
nrocefsinp. Double 8mm.. 4 5c- Single, 25c. 
Uni vex 15c EsO’S. 3945 Centra!, Kanaaa 
City. Mlasduri. 

movie Film. Develop j’suiMir. Uflhei, 
Eastman, etc. Chemical 5 fttnbEes J 5c. Raw 
film cv holes ale. Lake Camera Exchange. 
Gory; ind. 
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HERE'S News from Basel Our 64 -pace 
Cino Bursas pc ram la road 1 -' ! Free lor the 
dikiits! 8 mm.. 16 mm., And 35 mm, silent 
mid fitmilCl equipment, Pupcye, Betty 
Roap. sirsd other films. Accessories to 
gladden the heart of amateur or proles - 
stonal, A reiy used bargains: Unlvex 8 
CAinera , F:5.ti ]ena, each S5 j 5. Unlvcx, 
motor drive. 6 pirn. project or, 612.50. Bell 
& II owe! J model 57. W mm. projector. 200 
watt. and rasn, sis. 50. RCA 10 mm, 

sop tHL Oh tiim cuincdt, Newsreel model. 
$250 00, Write tadav. The book will he 
mailed at once. Bass Camera Company 
[ jep t . A. 173 west MadlSon SI., Chicago, 

Illinois, __ 

IS^ TO 25' ;• Discount tm still or movie 
framer As- Free circular. Paramount Co. r 

527 E. »z nd St. . New York City. 

BARGAINS! 8mm„ 16mm.. free liters 
lure. Elder, B-73H Buylaton, Boston. 
M ass. 



RADIOS, SUPPLIES, INSTRUCTION 



JUST Out — Meissner's New Gold" to 
Radio and Television— a, complete, scien- 
tific, Up* to- the-minutc instruction hook 
and trouble-shooter manual filled With 
page alter page of useful technical infor- 
mation for kit builders mid Operators, 
Telia how to cans-truct 23 different kits. In- 
cluding television. Fully illustrated with 
Charts, radio formulae, schematic Circuit 
diftBrnms. pictorial wiring diagrams.. ICO 
paxes. Only 50c. You need this hook] 
Write Dept. FM0, Meissner Mfg. Co., 
Mt. Ca rm el. Illinois, 

RADIO Engineering. broadcasting, avia- 
tion and police radio. Servians, marine 
and Morse teller Aptly taught thoroughly. 
All expenses, low. Catniog free. Dodge's 
Institute. Ames fit.. Valparaiso. In d 

EEND For free giant money saving radio 
and phonograph record catalogue. United 
Radio Company, IQCKi-M, Newark, N. J, 



MUSIC AND MUSICAL INSTRUMENTS 



‘■SINGING MAdc eaav mid the mastery 
of the voice” teaches tone placement, per- 
fection. extended range. Immediate re- 
sults r FopularLy priced- Free prospectus! 
Whitney Vocal Method, 245 Wolf's Lane. 
Bel h am ._N._Y, _____ 

HARMONICA — Flaying from music made 
easy, You can learn with our simple 
method- Teaches a] I professional secrets 
and Imitations, animal cutis, airplanes, 
trains, etc. Complete course 81.00. Mer- 
rill l^nt. ?M. Si 37 East Tflth. Chica go. 

PIANO: Private correspond Face Course. 

Reasonable, Eliza by1h Richmond. 103-15 
46th Av^. , Coro iia. N. Y . 

NEW Songs wanted; suitable for publi- 
cation. Details for stamp. Metropolitan 
Music. 1 36 LfrxlnkLofi A vc . . Ne w York. 

SONG W RITE R&! Outstanding, ji mazing 
offer, tlibfrelcr. C-5. 2i57 No. Avers. Chi- 

CAftO- 

WRITE Your own music. Our book 
■'Harmony 11 teaches how. Only Sl.M post- 
paid. Green leaf School of Music. 3S53 
Broadway. Chicago. 



SONGWRITERS. P&frina wanted immr- 
dMtcly, Glen warren Co,. 1560 Broadway. 
New York Clt y^ 

SONGS, Song poems, bought. published. 
Free information. Best oiler. Metro Mel- 
ody Music Publishers, 1204 Sorter. Sad 
Francisco. 



SONGWRITERS - -Mark cling, composing, 
Fret booklet. Write today. Bonn writers 
institute, 1234-C Broadway, New York. 

JOIN Our Record. Club. Send for your 
copy of this big 5015 page record catalog 
and encyclopedia. Contains list-S of thou- 
sands of famous records and musical data 
on pronunciations find dates of composers; 
25c plus I Or for mailing. i‘ stamps or colLll. 
it also enrolls yon in our Record club. We 
carry a large selection of records from 10c 
up. Write today. Mortell'M. Debt, 3U5. 5B 
Cortland t St,, New York CltJV, 



ORIGINAL MusLC comnoHrf! to vour 
words, $5, 200 printed copies i 10. Reginald 
Belcher, Chatham. New Jersey, 3b years 
church organist, 



DUO-l'LEX Reeds for clarinets, and 
saxophones eliminate your rerd troubles. 
Write for circular. DrtO-Flex Reeds. 1204 
1st Arc., Evansville, Jrd. 



SONG Poems wanted. Free examination. 
Send poems to McNeil. Bachelor of Music, 
4 153 -PM S. Van Ness. Lob Angeles, Calif, 



SONGS Or lyrics wanted for ‘'Musical 
Night Court” radio show and publication. 
Writs to Judge Spencer. 145 West- 45th, 
New York, Studio PM. Enclose stamped, 
self -ad dressed envelope for full particu- 
lars. Do not send songs, lyrics. Print 

name. _ _ 

HONG Writers— Shore royalty plan. Hol- 
lywood Harmouizcrs, e*;2-P Sunset. Holly- 

W<Kad, Calif, 

SONGWRITERS — Agents. new antes 
plan. NullOEIAE Music -D. 532 Sixteen Lli. 

Oakland. Calif. _ 

BONGS -Arranged, revised by arraaflcr 
“Linger Longer/' "Gypsv Tearoom. 1 " oth- 
ers. Send for detail*. Harold Potter. 16S& 

Broadway IF), New Yor k. 

SIMPLIFIED swing courses J Accordion, 
saxophone. clarinet, trumpet. Write 
swi ngmast.fr r. I25P-N Bender, East CLeve- 

land. Ohio. 

SONG Poem writers wanted— Our guar- 
anteed: plan has nulvd many som; writers. 
Burl Bogg'a aong won a nation wide con- 
test. Other new writers have had their 
tongs broadcast. We may be able to help 
yuu. Bend poems or write for free booklet 
today. Indiana song Bureau, Dept, 63, 

Sal em. Indiana, 

LEARN Swing pianpf Pasml brings free 
folder. Chrlgten-sen. 751 Kimball Hall, 
Chicago. _ 

ORIGINAL Poems, songs wanted fur 
publication, radio. Westmore Music Cor- 
poration. Dept :E;iH, Portland , Ore, 

MUSIC Competed to words, Rhyming 
pamphlet on request. Phonograph record- 
ing of completed songs. Send poem tor 
consideration. Keenan's Studios, Dept. 

2 140. Bridgeport . Conn. 

MUSIC Composed to words. Wonderful 
proposition . Bauer Bros,. Dshfccuh. Wli, 
write songs. Big money and reputa- 
tion. Write for information, J, Gordon 
Pub Co . 2oi N. hoy no. Ave. . Chicago. 

WANTED! Lyrics, melodies lor songs, 

We arrange, publish, sell. Superior Song 

Studios , Pass aic. N J, 

SOHGWR !']']■: RS; Send your poem today 
for Immediate consideration, Richard 
Bro thers. 54 woo ds Bu lldln e ,_C h_lca go. _ 
SONG Writers. Send for piibliahin# 
agreement. McKinley Music Publishers, 

iS°i st Chicago. 

SO NO WEt ITERS: Send us veur pOfllPi. 

FonderfuJ proposition, Keith-Dowmiig 
PLabhcflitmns, Clearwater, Florida. 



Rl-SISESS OPPOltTUMTlES 



EARN steady Income with ^ route" of 
peanut, gum and amusement machines, 
Small capital required. ftnbbtn.y Co., 
l I4i P DeKalb Avenue, Brooklyn. New 
York, r 

KELTS, Suf pertdr rs , nmkc'm and make 
money. Big summer sellers. Materials 
supplied. Sample belt 25c. ArLrit Leather, 
_4C10 Joseph A vc. ,. Rochester, N. Y. 

NEW Framed feather rjnTure: : 1 Rvlail 
S3c. Sample 20c stamp?. Dozen $1 8f> post- 
paid. %fa rouei-PBK, Apartado 1176. Mex- 
ico City, 

EASILY Made rug cleaner. Work dona 
quickly in prospects bume. Nearly nil prof- 
it. Secret $i.M, Al, Wanderer. Wisconsin 
Pells. WIs, 

1 ‘RUBBER Molds.’ 1 Make them yourself. 
Formulas, instructions 25c. Ideal Service, 
173-Rfl. Park Ridge, 111, 

POPCORN Machinefi. cai'nielfrrL^n, erl.^p- 
rttes, cheese coat, aiotafo chips. Long 
EpfcJhS. 2035-H H igh St.. Sprleig field, Ohio, 

COLOR Concrete with chemicals, Sfnc- 
cn-rork. Cement arlifitry, Wishing-wellfi. 
Spin concrete pottery Henehea. MLnSs- 
ture rafittea. nulls Cold glas^. marbling 
sample |(tc, Hollyy-ood CementCrsft. -SSiT 
wonderlan d, n oijv w oo d.. caiifo rnia, ^ 

MOLD Making, plaster casting. Partic- 
ulars free. Plastic Arts. 11 L Neely, M.un- 
cie, Indiana, 

ADVERTISERS! 1.E00.0M Mail order 
frlreuIatiPrt. Inch advertisement, $15. 4ft, 
"GcL results," 20 ncwspapnrfi, 13 vord.s, 
SO. SO. Divn vr- Durskind , 1474P Broadway. 
New York. 

GRIND Lawn movers! $2. Pd capital! 
Course £1.0 0. M o wers. Ja n esville, W js, 

HANDY Men -Earn money home ■ oper- 
ating Community “Fix-It" 1 Shop. Staf- 
ford . M akanda. Illinois. 

LOOKING For business^ 2c daily main- 
tains dignified Individual branch office. 
CD- operative Offices. 126 Lexinglyh Avc- 
hUc, New York, 



PLAETEX Industries offers IndUfilf i WLU1 
men Art apporlunity to atari a busrne(;£ of 
llielr own, manufacturing art Eood&. nov- 
cities, souvenirs, etc,, in PtaitfrK and mar- 
ble imitation. 5c material makes SI arti- 
cles. Rubber moulds furnished for speed 
production. Email Investment bmig* b:g 
returns. YOU arc Just Ln time for big whole- 
enle stastm now starting. Write lor int er- 
cating booklet mailed Tree. Flastcx Induf- 
irii-fi. Dept, A, 1055 Washington Avo., New 

Yort. _ 

M. M, Earned three weeks, ruislng 
mualrronms in Cellar T EsecpLEona]. but 
TOUT cellar, shed perhaps SLti table. We huy 
crops. Book free. United. 3WS Lincoln 

Ave, . Dfrot, 62^ Chicago. 

MAIL Spal ness Journal. Practical Op- 
portunities, Copy IOC. Research Sales. 

Pomon a. Calif. 

FORMULAS — Fast selling "products! 
Guaranteed. Laboratory tested Lowest 
prices. Catalog free, Kdiulco, 50 -B, Park 

Rid g e. HI ._ 

mo BIG Mails, business propcMitioi-LH Uk. 
Glen n chapman. Rus sell, Iowa , _ 

PROFITABLE Home business, LcEiti- 
matfr. No canvassing,. Complete plan, 
sample. blC mall, muncvhsick giuiranlfifr. 
Only IQc. A. ItlMtel. Kl nt nerfi Villc, Pcnna. 

EXTRA! K’.:1 1 , l ! “30 one- Ingredient 

products. M Hugo profits. SI. 00. Service 
Bureau. Bos 407&, SPuUi Edmonton, Can- 
ada . _ 

SOMETHING New. Solid perfume does 
not &piU or stain clothes. Sample 25c, 
Zwickcil. General P.G. Box 60. Krookl.yn, 

N. Y 

RESILVER Mirrors. Lot experienced 
man teach you, Big profits. Pro? pec ta 
everywhere Joyce, 12461 Dresden. Dfr- 

trolt- _ 

NATIONAL Baking Institute announces 
a new home study ctiEirsc covering all 
phases of commercial baking, Good field 
fur umbitioLLs men. Nearly a depress Ion 
proof business. Common school education 
sufficient. Send for free hookleL ' Oupor- 
t unities in the Baking Industry” and rc- 
Qulrem«iits. National Hating inmittite, 
afiOl Mtcliigan Avenue. Dept, 313C, Chi- 
cago._ tJ. E. A . 

YOU’LL Like rtsilVCrlng mirrqr 3 . auto- 
pa s't?, rrflstlyri. making chipped ffias* 
fiiffilfi. Write Sprinkle. Plater, 127. Marlon, 
Indiana. 

OUT A head start toward prosperity ! 
"I2tl Ways to Make Muncy. '' 1 20 pages 
6x0. SI. on postpaid R. Guv Smith's, 

fT Carl (w. Moss_Kea-ch. C alifo rnia. 

"SCHEMER" Magazine. Alliance. Ohio, 
<4lst year l prints schemes, tips oPPOrtu- 
ititins formula*; Winners: $10,000 — $2S,flOQ 
reported, Year. Sl.00. Nutv get acquatnt- 
wtr t rial mon ths only 3de. 

CAPITAL— How and tvli^rt obtain rd for 
Personal or business needs. Capital Serv- 
iufr- Arlington. Va. 

FEAR Candy bflra, Money-maker. 
Splendid sales. Home-mad* confections. 
Send £1.00 for sample box. Home Confec- 
tions, Kfrlseyvlllc, Ca lifornia, 

FREE List unusual mot Ic>' making pppor- 
1u Pities, books, home work plans, Rtrr- 
liPg Products Co., Springfiel d, III. 

REAL Esritfi foundatloft ah Wealth. 
Start own office, Learn bow through home 
study, Write Morrison School Real Estate, 
100 North Lafiallo. Department 9. Chicago, 

WHY Work for othLTB? Be ynpr sum 
boss, Sell prod nets w'Ltli yonr name on thfr 
labels. Cosmetics, household specialties, 
extract}-., elu. Dl- L ulls tree, Chemical Co., 
Box 5260. Ric hmond, Ya. 

25 NEW Successful fichrmes. Directories, 
renovating, premiums, new occupations, 
souvenirs, salvaging, 4 4 pages, lOc. Home 
lp dufitriea. Benson. Nebr. 

PHELPS Foot balm selling fast With 
new merchandising plan, Phelps, 1643- R 
ann-Tiiig Kd . Cleveland, Ohio, 

MAKE Artificial marble, glared tiles, nn- 
eatvnv. Tabletops, plaques, floors, hones, 
novelties. Hard, fireproof, inexpensive, 
cement secrets. Brilliant tile and liquid 
rubber samplrs 3c. John A. Fayn, 945 
Grande Los AnMclns. Calif. 

RECEIVE: Big mails, keen posted, mon- 
pymakmg opportunities, catalog, Enapfa- 
sdrics, samples, etc,. VSc, R, GUY Bmfth’i, 
_£ 4 Cnrlo;;. Moss fii-ady nalifo r aila. 

MONEY In butterfilfra, moths. Sec Sin- 
elatr Display Advertisement on p ag e USA. 

$2E A WEEK Spare time, Free circular, 
Hammond. 120 W, Susquehanna, Phila- 
delphia. Pcnna.. 
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Want Extra money? MaU Qrdm- busi- 
ness is your opportunity. New plan com- 
plete with ads one dime, fieri Newberry. 

Cltronel le. Ala bama. 

" MAKE Money in business of Tour dwii, 
2&c- brings valuable booklet of opportuni- 

jti_es, Otto. Box 364, S&dtilm. W aith. 

MONEY Aplenty, success assured. Fpnd- 
eat hopes realized, instructions, 2&r, re- 
fundable. Reichert's. 1375 Webb Road. 

Lakewood, Ohio. 

START Photo finish In K business! De- 
velois films; make money l Detal Is— stamp. 

Photo, Blawnox. Pcnni. 

"SALTED Peanuts 111 Shell/ ' Patent 
and 4 LOO Started, originator toward even- 
tually earning S50.PDO Sold huga amount 
Without personally canvassing; NOW re- 
tired, Work nlan — home. Warn: ng — &£t 
quick l Treatises- A. EX1240, Sail Bcr- 

na rdin o . Calif. . 

SANITATION Compound: Newest sensa- 
tion. Make at home. Sell by mall. Write 

Luft . 503& ,Wi nthrbp .^ChiCS ftO. 

START Mail order business. Make, sell 
q macing product spare time. The profits. 
Write for free facts., KonJs, 5$4§ Fuller-* 

ton, C P icaac . 

” J PROFIT WLth new products. Make, sell, 
repeat, Analysis. Research. Guaranteed 
formulas. Biggest catalog tree, Nominal 
prices, Gibson Laboratory, Chemists. 

BD-1142 Sunnyslde, C hicago. 

MAKE Money by mail, the way Wc do. 
Free informal Loh. MaV’WGOd. P-1107 

Broadway, New York. „ 

BUIIjD Neon fiijpu. A business for your- 
self. MtcMaster Sign Co,. 73d State 8t.„ 
Bellingham. J^BAhlneton . 

"LEGITIMATE Home business. ,r New I 
Profitable i Your labels., You control re- 
peat orders! No canvasstng! Samples, 
dime. Particulars free. Gardena System. 

12EFB- Station "3. M Los Angeles. 

POPCORN Machines, all types. Carmel 
corn equipment. Nortlisidc Mfg. 1025- 14lh, 
Deg Moines. Iowa. 

SUCCESSFUL Business easily Started! 
Bln profits ! Formula catalog fsTt-e. u. Km- 
Jfortl. WBvnc. Peni ifl. 

IP Out of employment or wishful of own 
t>i i m-K . .start ad rer lls Lng plan. Soon may 
earn goqd money. Laugh at employers. 
Hardly any capital. Circular free. Janet 
Spec ialty. Bax £53, Ta unt on, M ass. 

WE Help start you In business, furnish- 
ing oll Lilts and .instruction, operating 
'‘Specialty Candy Factory'' hems Mfrn 
and women opportunity to earn 420. flu to 
S5D.D0 weekly, all or spare time. 'Our Slut 
vear.l Booklet tree. W. HlUi'er nagsdalE, 
Inc., Drawer 4, Efts I Orange. N, J, 

HOW And where to obtain capital fully 
explained, free particulars, Star Service, 
Wa pakon eta. Ohio. ' 

newest colorrui plastics. Finish seven 
attractive articles With ordinary home 
tools. SI postpaid complete wLtb instruc- 
tions. Plastk Products, 580 Market street, 
San Fra ncisco. 

LIQUID Marble — anyone can make! Col* 
0?fuL glazed 1 Moulded, brushed, sprayed. 
Rubber] a Stic moulds. Compos] ti an flooring. 
Big money In these! Particulars free. 
Marblelzlug Service. E dwards v Hie, III . 

YOUR Own business! Selling by mall. 
Detail* free. Maples. 3410 South Marsh- 
arid. Chic ag o^ rltipqifl. 

SUCCEED With your products, Makt- 
seil Formulas. Accurate analyses. Cata- 
log free. B. Thaxly Company, Washington, 
13. C . 

INVENTORY— We successfully sell in- 
ventions. patented and unpatented. Write 
for proof, and tell us what you have for 
sale. Chartered Institute ol American In- 
ventors. Dept. 4-C. Washington. D, c. 

I WANT To send you proof of the Won- 
derful pulling power of Popular Mechanics 
Magazine's classified pages. What's your 
proposition? Write me today. F W. John- 
son, Manager Class: fled Advertising, 200 
E. Ontario St.. Chicago. III. 

ARTIFICIAL Marble sanitary (louring, 
instruction cover log wood Or cement flour- 
ing Vj inch thick, fireproof, all colors, low 
cost, ornamental easting, concrete, piaster, 
papier-mache, garden furniture, alatuary, 
flexible molds, particulars free Chris 
Mahler. Elmo n t, N. Y. 

START Your own business. Mate large 
profits. Sell new and used auction or bank- 
rupt bargains in cloth ins and general mer- 
chandise. Experience unnecessary. Free 
wholesale catalog. Superior Jobbing. 
1250- V Jefferson. Chicago. 



DELAWARE Charters; Complete service 
A35. Submitted rorim. Chas. G, Guyer. 
Ine., Wilmington. Del, 

107 WAYS To make money.. In home or 
PfliL’C. business Of your own. Full partic- 
ulars free. Elite CO.. 314 Grand Bt., New 
York. 



SELL By mall, Books, novelties. Bar- 
gains! Big profits! Particulars lies. 
E. Elton, 434 N. Wells, Chicago. 

ELITE Collection qI business plans, con- 
tains HIT tested plans and scores of formu- 
las. Start own business: home, office. 
Particulars Irce. Elite Co., 214 Grand St, f 
New York. 

CHARTERS; Delaware; best, cheapest; 
free forms. Colonial Charter Co.. Wil- 
min a ton . De l, 

WHERE To buy at lowest wholesale 
pricos. Information free, Yerena. Box 
P-313, Bay onn e. N. J_ 

MAIL Order business is vour opportunity, 
Many began small, now earn thousands 
yearly. No personal contact. Boundless 
opportunities. Have had over 3(1 years ex- 
perience; will help mu BuCcEcd. Send 25e 
for valuable booklets, none free, B. 
Brenl ser. 257 5. 21st, Philadelphia. 

MAN ID each town to plate auto parts, 
reflectors, bicycles . fixtures, mirrors, by 
late method. Simple plan of manufactur- 
ing at home starts you In good paying bus- 
iness. Free particulars and proofs, Qun- 
tnetal Co,. Ave. H. Dec atur. II I. 

MANUFACTURE From Fhospholem, 
Cleaning Quid lc gallon; bleach 2c gallon; 
hand soap 3c pound; and ten fast sellers. 
Earn pie 2Sc, Details free. Western, 6015 
Denison Ave.- C level and^ Q. 

FINANCIAL Independence obtainable by 
placing com operated merchandise vending 
machines* out on percentage bafiL&. no ex- 
perience required, little capital needed, 
WTitC for free details. Torr. 2047 1 b- South 
68th street. Philadelphia. Pennsylvania. 



MONEYMAKING OPPORTUNITIES 



BOOKKEEPERS— Inc n-sse Income with 
inexpensive nett' bookkeeping service, 
ftbbH-r(j.. mat Ejihl H ancoc k . Detroit. 

"money -MAKING Projects, Color- 
glased concrete pottery, Gravestones, 
tiles, walls. Guaranteed basement water- 
proofirte. Operators wanted. Booklet, de- 
tails 10c. National Potteries, Minneapolis, 
Minnesota. 



"MAKE Mirrors at home." Big profits. 
Li l tie outlay. Atm emboss, grind — loll, 
gold leal, frost, chip and make Imitation 
stained glass, instruction, course 25c, 
Ideal Service, M-B. Fa rt Rld«0. _ 7 II. . _ 

PAINT For profit, Save dollars on own 
painting. Complete spray outfits 36.15 up. 
Free circular. C\ -Snyder. 1I4 Ridge, State 
C olleg e. Fenn a. 

BUILD Your success onportunitsus with 
"Money bv M'nH. " Sample copy Kle. Geo. 
Hens. 42R s ou til I ta istetl C lncag n. Ill 

WIN Contpsl money 1 YOU EhUSt know 
hawf Sample lesson 3 Be. Dt'tniLs stamp. 
Thomaa, 21 5 Hamilton, Albany, W. Y. 

BIG Malls of opportunities; imprints, 
now offers; mailorder propositions. Six 
months l£c, sample free. Harvey Tropic, 
Decatur. Indiana, 



YOU'LL Like resllverlng mirrors, auto- 
parts, reflectors, making chipped gEnas 
wigns. Write Sprinkle. Plater, 2B7, Marlon, 
Indiana. 



MILLION Article. Buy wholesale. Val- 
uable fllrtiCtoey and SD moneymaking for- 
mulas, Dime, Ideal Service. D-H. Pa:k 
Ridge, 111. 

KEEP Dollars received supplying, by 
mull, satisfying employment in forma non 
—million* Jobless. Wc fill your ordera. 
Stamp, detu i Is . Co-Operative Service. 77 
Swan. Buflalo, N e w Y&rk , _ 

GENUINE Barbecued frankfurters for- 
tnula ( dime 1— "Holland inn" hantburger 
— hotdtw propassltlQii 'Toliu" included. 
Davis. BOX 14M-PM, Cla rkSbUfft. W, Vi. 

3 WRITE Moneymaking letters. Only 
SI. CO. Bend information to Reglsh. 2100 
Anthony Ave.. Bronx. N. Y. 

I3FAT Unemployment, make 5 cent 
wholesale sandwiches j'OUr home dftllv. IS 
years succc£.sJuE experience lurnished, 
3031 West Jefferson, Dallas. Teslvs, 

MONEY In butterflies, maths. Seo Sin- 
clair Display Advertisement on page 16A. 



SONGS. Song poema. bought, published. 
Free information. Best offer. Metro Mel- 
ody Music Publishers, 13(H Sutter, Sau 

Ft ancl_scc._ 

START Your own business manufactur- 
ing from, my formulas . EjsJiLjy made, Eargn^ 
profits. Stew art. Box 1^62. Hartford. Conn. 

TYPISTS Earn extra" money’ with' "type- 
writer. 25c 1 coin h brings many plans. 

Nsborn. Box 943. Covina, California . 

WONDERFUI, Money maie Inn ppportiL- 
nit.y magazine , 25c; lull instructions 51.00. 

If OlLdeon. Bculder^Cola. 

"SALTED Peanuts in Shell. ” See ad- 
vertisement under "Business Opjwrtuni- 

tleS" elfl fisl fleat.o n. 

PROFITS. Day-night. No .selling. Op- 
erate "Silver King vendors 50. 2S up. 
Free instructions. Automatic, 3427 Fuller- 

ton, C hicago. ^ ^ 

MAKE Household product cf ifrO USti. 
Bell by mail or agents, spnre time. Tnfor- 
mat-loil free. Ribot. -G 2D East 02nd , Chl eagP. 

WANTED Sparc tame workers. Send 
dime for "real opportunity." Macumber, 

135 FO rc at. Buffalo. H. Y. 

extra Dollars snare time. Details 35c 
I coin). Oranel. 706 Bloomfield. Outre - 

mont. Que„ Canada. 

U-MiX window cleaner! i]Not n pow- 
der.) sample bottle snaking jfuflon 35c 
Kemiklean. l9<?6 rtoscmonL E. Cleveland, 

Ohio. 

DOLLARS In swat your daily mad 
— nearly all profit. Bend Stamp lor details. 
Oi fiord -P M. Aberdeen. Swth Dmkota. 

BE 1 Your own boss. Make and sell Hew 
teeth whiten lt. Big profit, Sample 25c. 
Material 111 Sill drug stares. Formula 5frt. 

Cb&rles Thetrlcn. HdIiJbx, Maas. 

FREE — 304 Wonderful business, mailor- 
der and home work moneymaking offem. 
Le_w.la Co.. 524 - D Carp enter. Oak Pa r k, 111. 

Free — S pare tune profit propositions 
galore. Advertisers’ Assistants, West Llb- 

erty. Kentucky, 

EARN Goad Income on Jl.OQ capital, 
Comply le plan SQc coin. Corcoran. Box 
2553. 5t. Johns. Portland, O re, _ 

social security stampina outfits. 

I, DLlrtVi .1 1 e Hft] t AW., Brook lyn, N . Y. 

GROW PLaniti: without 5dii. Folder free. 
Gordon Laboratories, 503- J Fifth Avc., 

New York. 

start' Profitable mailing businesa. We 
trust you. Monthly payments, Particulars 
idc. credited first order. Hunt Co., 4 9 

Krj g? mere. Tren ton. N . J. 

MAN In eoeh Town to plate auto parts, 
reflectors, bicycle®, fixtures, mirrors, by 
late method. Simple plan pi manufactur- 
ing at home &tam you In good pavtng bus- 
inoK.s. Free particulars and proofs. Gun- 
metal Cq... A ve , N, D eca tur. flJ, 

RAISE Earthworms for profit. Informa- 
tion free, stamp uppreeiulcd. Bureau Zoo- 
logical Research, 146 A Broadway, Peoria. 



BIG Money easily made; IQ T test plans 
for j'flUr choice. Home, office Descriptive 
booklet free. Elite Co., 214 Grand at., 
New York. 



WHOLESALE Sources, SOD. MO articles 
Free directory. Maywoode, 1107 Broadway, 
N;-W York, _ _ 

"1,0M WAYS To Make H.DDD. 1 ' You 
can do it — others have. Thi& amazing hook 
will startle you. 475 pages, only 52.54. 
Popular Mechanics Press, Room (C3D> + 34G 
E, Ontario St.. Chicago. 



FORMULAS. PLANS. ETC. 



MAKE Sfiil. Spare time. ID lorurufax 51, 
Granel, 70S Bloomfield. Outrempnt , Quo 
Canada, ' 

FORMULAE! — All kinds. Real money- 
maksrs. Lowest priie.s. Catalog free, 
Clover Formuliirv. F-6. Nil e s Center, III. 

MAKE And sell your own ffooda. 1 10 
formulas $.1 pa-, siu-e winnera. Triangle 
I J j-odueLs, Co., 7 WJ]Lqw St.. Lmn. kfa^, 

10.040 FORMULAS — 404 Page volume, 
most amazing value in years. 51.65 poat- 
paid. Tdcal Bank Shop, Park Ridge, Il|. 

NEW ManufacturinR money making for- 
mulas. Booklet free. Colltm Formulary, 
vtndtrort. Michiwp. 

GUARANTEED Formula* -New fast ael|- 
ers. Wane better. Lowest nr Ices. Catalog 
freE. Kami co . 41>N_ Park Ridge, ILL 

SELF Vulcanizing cement, typed for- 
mula 54c. Formula Agency, 274 Boa ton 
St,. Lynn, Mass. 
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jobless lets Colder L Cleaner r cheap- 
er! Instructions, 25c, Dully,, Covington, 

Ky. ___ 

EXTRAORDINARY Success always as- 
sured using Miller's Certified Formulas! 
(Rased oil analysis of America a exceed - 
i i] v . ly popular products. | Stamp bring* lat- 
est Formula Messenger. Miller, Manufac- 
turer's Chcm i*l . Tampa. Florida, 

id ooo MONEY- MAKHNO Formulas aai 
page 1939. ‘Illustrated book free Details 
He stamp. Ada ms- Brow H Company, Cheat- 
rim HUE. Massachusetts 

19 EXCEPT IONA I. LY Good formulas, in- 
cluded free, humorous verse, entitled. Defi- 
nition Of a Woman. This choke collection, 
onjy 11.00, Hamilton Products. 134 An- 
dre ws St.. M ftsu ena, N. Y. 

ANALYSIS, Research. Newest guaran- 
teed formulas. lliCEf-sl catalog free. Nom- 
ina] prices. Gibson Laboratory, chemists, 
DP - 1 M3 Sunny Side. C hi cago. __ 

ONE Ingredient formulas! Bifi prohlsl 
Fast repeat sellers. Cfttalng free. A, Kin- 
ford. Wnvne, Fen rift 

THAXLY Formulas lor perfect prod- 
ucts. Accurate analytes. Catalog free, 
B. Thnuly Compan y, Washingto n, □. C. 

REAL Manufacturing formulas. t.Lsls 
free. Cummings, Chemist. Gordon Avenue. 

Syracus e. N. Y- _ 

~ FORMULAE. Latest money makers. Lit- 
erature free. BciJort. 4fH2 N. Keefer, Chi- 

cago. 

ELITE Formulas and plans; mate find 
sell vour OW11 products. Descriptive book- 
let free Elite Co,, 214 Grand St., New 

York 

FORMULA For prove m inn of sunburn. 
Not otlv Not greasy. Works like niftfdc, 
Apply and bask in .suit for hours. Send 
25c. Avery's Laboratories. Ji23 Wilson., 

Chi CBKO. 

lO.UUti MONEY- MAKING FpriWIlIft-i. Telia 
you haw to nmke and sell almost every- 
thing under the sun; cosmetics, mucilage, 
(intl-freczc solutions. battery solution, 
beverages. cbcc&e. chewing gum, cle&jHns 
preparations, extracts. hair preparations, 
inks. bluing. leather polish, mirrors. Jjer- 
f times, polishes , typewriter ribbons, carbon 
paper washing powders. liquid soap, und 
hundreds of other profitable articles. £4 
postpaid, Popular Mechanics Press;, Room 
fC30> 20O E Ontario BE,.., CllScago- 



CHEM1STRY 



FREE: 40 Page catalog of chemical and 
laboratory supplies for amateur chemists. 
Wolletisak micros topes find supplies. SCJell- 
II Ac books at big discount. JE-fl Winn, 124 
We H 33 Street, N. Y C 

LABORATORY spectroscope for chemi- 
cal analysis S2.50, Butting Bens, Camp- 
bell, California. 



FREE Chemistry catalog, Supplies At 6c! 
Equip Complete laboratory. Bend 3C for 
postage. Kemklt Scientific Corp., 337F 
Bridge St, Brooklyn. N. Y. 

CHEMICALS, Laboratory, glassware, ap- 
paratus, Send 3e fur catalog CPI- Bio- 
logical Supply Company, ll yG We. Hope 
Avenue, Rochester, N. Y. 



BELP WANTED 



EXCLUSIVE Distributorships available! 
World's fin eat cosmetics, flavors, medi- 
cines. DOlltlien. waxes, cleaners. *Oftp®. in- 
secticides. deodorants, etc. Uliloue! Seh- 
satloiiftl demonstrators! Sampled, propo- 
sition, £i,09, Ultra- Modem Laboratory, 
1305 Walnut. Cincinnati. 



$1.50 PROFIT. Sell Knee- WAV Drive, an 
alternate auto throttle control. Good Item, 
sells well, money back guarantee. Comfort 
Drive, P.G. Bn* 250, Piisadchft. Calif . 



RUN A big paying coffee and grocery 
agency. Immediate earn mgs up to &45, 
Additional cash boni!?. am null ting to near- 
ly tSO.CKQ per week No experience needed; 
easy to start: no money risk. Let me mail 
full OAi'tlculars free. Mills. 6tii.2 Mon- 
mouth. Cincinnati. Ohio. 



M. M. Earned 5267, three weeks, raising 
mushrooms in Cellar! Exceptional, but 
vour cellar, shed perhaps suitable. We buy 
crops. Book free. United, 3B4S Lincoln 
Ave., Dept. C3, Chicago. 

SALARIED Positions — £2500 yearly and 
tip Let us And one for you. Write for 
valuable information. Executive’s Promo- 
tion Service, (l&J Washington. D. C. 



AGENTS WANTED 



SENSATIONAL Christmas card money- 
maker! 21 -card assortment with sender 1 a 
Signal ure in gold sells 41. YOU make W. , 
Also 59 name- Imprinted ChrLfttms* curds 
£1. Other popuLnr as; 1 nr E merits. Get sam- 
ples, Friendship. 403 Adams, Elmira. 
N, Y. 

RESURRECTION Plant;, unique novelty, 
miracle of nature. Costs below 2c, sella Tor 
25c. C. E. LOCke. 10 KJo St. Mesilta, New 
Mfiiicp. 

CHRISTMAS cards. Earn 13 an hour. 
Take orders galore trout friends. 59 ex- 
fttflsLte fpLdera with name sit SI. Fret al- 
bum 32 designs. Fastest selling 21 folder 
boat in America, Costs 50c. Belts SI. Re- 
quest samples. Sunshine Art. Dent. E. J 54 
Nassau, New York City. 

BUSINESS Proposition TOftUverinK mir- 
von, aut opart*. reflectors,, making chipped 
elas-s "signs Write Sprinkle, Plater, 175, 
Marlon irvlm r.a. 

MAGIC Home- pressing invention gives 
expert steam- press to all ,"U]k pr wool gar- 
ments. Puts knife-edge crease In trousers 
and pleats. J ' F res -3£ lolll" sweeping coun- 
try. Bells 50c with bl« Profit- Sample 
postpaid 25c. Farris Dunn, Dept. P-22, 
Clarlnda, Iowa . 

EXTRA Money easy, Show' smart per- 
sonal Christmas cards With name, 50 for 
Si, up. Outstanding values. Also 2 1 -card 
assortment, it: others. UlK Profit?- Sam- 
ples free. Wetmoro* StiKden. 749 Monroe, 
Dppt. 78, Ruehestct. N. Y. __ 

MAN Wanted to supply Rawleigh's 
Htmseholta Frortucta to consumers. We 
tram and help you Good profits for 
hustlers. No experience necessary. Pleas- 
ant. profitable, dignified work. Sales way 
up tiiis year. Writs today itawtelgh’a, 
Dept. H-53-FFM, Free port. IIL 

YOUR Hose free w r ith outfit- Make up 
tb $32.50 In a week taking orders for 
a maal ng new hosiery. Replacement guar- 
anteed against holes, spaas, runs, Rush 
pgmc, hose st2c. Wills hit. Desk H-37, 
Greenfield. Ohio. 



CHRISTMAS Card bargains. Sell 50 
personal Christmas cards fcit SI. All beau- 
tiful folders with customers name in- 
scribed. Liberal profit. Free sa moles. 
Also marvelous value SLOG box assort - 
menth. General Card. 4Q0 S. PcOriu St., 
Dept. P-19. Chicago. 

I’LL Olve VOU groceries at gholfflali' be- 
aides Splendid ouportunity to make up to 
445.00 in ft week, Brand-new Ford K,edan 
given us bonus. Details free. Mills. 6040 
Monm ou th . Cinc innati. Ohio. 

BEAUTIFUL Bird pictures handmade 
with genuine feathers, sell on eights Large 
profits! Free particulars. Samples irtc 
stumps MarqOC 2 -PK, Apftrlado 1176. McX- 
5 co City. 

500 r r PROFIT With "new perfected ( IS 39) 
quick -act! PP, np flint, automatic gaa light- 
er Retails 25c. Sample ulc. New Method 
Co.. V.I>\ PMG-en. Bj-aptord, Peuiia. 

SELL Famous Glaa-Glo. BftlnpSe 3C. 
Qlas-Olo, Phelps, N. Y. 

CHRISTMAS Card money -makers I Rfn- 
ifttiotia] 41 assortment 21 Christmas fold- 
ers starts you making money now — Sftc 
profit each bos. Other fast-selling assort- 
ments; personal Christmas cards. 50 for £l. 
Samples free, Scliwer. Deul. L-4. West- 
fteld . Maas, _ _ 

AGENTS. New lawn mower tharpener. 
Sharpens LWU minutes. Sells lost. Free 
trial offer, aumptes, 41.35. Manufacturer, 
5242 Kirkwood Place. Seattle. W ash. 

MYSTERIOUS Disc heats water instant- 
lv without coal, sas cur oil. Fa vs up to 
233^ profit. New principle. Na risk sam- 
ple utter. Write Lux Co.. Dept. H-5, Elk- 
hart . Indiana. 



BARGAINS— 100 Blades 35c: electric 

ra?or 70c; candid ivoe camera 75c: soap, 
jitesss cakes Si. 44: blankets, each Sl.20. 
Free catalog. World's lowest prid'd Whole- 
salers. Mills Sales, 301 Broadway. New 
York. 



AGENTS Buying guide, wholesale fac- 
tory prices. Buyer’ a club membership, 
“Profitable pointers." ft. Buyer's Club, 
ElLwood fTttv. I’rima. 

BENSATrONAL Glass Cleft ncr, brixhtrn- 
er. Garages, gasatorlutus, housewives boy. 
Trial pint 35c. Clean-O. 1323 Elm. Den- 
ver. _ Colorado 

AGENTS. Merchants oMdaltv. Sam- 
ple dime. Refunded. Lament Compapy, 
Beacon, New York, 



AT Home — your own manufacturing 
business; making popular 51. Dfi novel Lies, 
Cast you 3c to 15c. Everythin* supplied, 
Write So-Lo Works, Dept. Y-B42, Cjrtclh- 

nati, Ohio. 

SELL Clean- E-Ze palLshing Cloth. Sam- 
ple free. Wayne Fraductx, Pleasnntville. 

N. J. ___ 

LOCAL Agents wanted to earn bonus 
suits and demonstrate to friends. Up to 
412 in a day easy. Experience unncceftsary. 
Valuable demonstrating equipment, actual 
snmptes absolutely free, H. J. Graves, 

1 3 1?0 Harrison. IV r". W - 6 1 7. Chi ch ku. 

YOUR Own business, dignified, No seil- 
ln*. Few weeks of your time insures you 
steady In coma tor years We do the work. 
Small investment, PtttiLoftrnpti Co., 563 

W arre n St.. Rm tbu ry. Mass. 

100 ', PROFIT la new perfected na'Sfl) 
quick -UGtiorj self-starting cigar lighter, 
No flint or Irictton. Nci witid can blow K 
out. Retails 25c, Costs vau 31.75 donen. 
Sample and can fluid 25c. New Method 

C-q./Bo* FM-0L, Brad ford. Peima. 

DON'T Be a Job hunter. Bend far free 
Oopy Carey's Cash Cp-incr. Carey, Cotl- 

verse. Indiana, 

AGENTS ; Young and old to sell new 
streamlined fibre- brrjoms; theV sell ftt 
stglil Write ButLk Fibre Broom CP,. Cp- 

hi mbl a._ Fetsnit . 

AO ENTS 1 — Men- women , sell Re-StO-ft 
stote polishing oil. Attractive package, 
loo per eon profit. Repeats . no competi- 
tion, Luster! ne Mfg. Co., Bridgeport. 

Conn. _ 

THREE-WAY Utmeymaker. Local or 
maJj order. Write Fines, E-503 Monroe, 

BrookjFn. NY, _ 

NEW Invention — Gas statLon signal. 
Cheaper, belter, nu tuslalbtuuu Five year 
guarantee. lDQ'l profit. Koipp, Jeffcmon 
Binlding. Le w Aub^Ics, California 

AGENTS Arc making easy money selling 
non- steel shoulder automobile bruoni. 
Every hou&ewife and motpriat needs one. 
Send 50c for sample and sales literature, 
The Brel-Ster Co , Scott Ultd Mohawk Ave.. 
Fond dp Lac. WIb. _ 

MONEY In butterflies, moths. See Bin- 
clair Display Advert i ^cm r-m on _pugc J.6A. 

CHRISTMAS Cerda. Sell 5t> aborted 
fCidcri name imprinted SI CO — Cost you 50c. 
Samples free. Dunbar, New Brunswick, 

N. _J-_ 

AMAZING Device culs oa r n hair $2 40 
ddtrn takes in 46.00. Hub Mfg,. South 
Dearborn Chi cago . 

SPECIAL Arranged hit songs, mu school 
children, aiorea. etc. Big repeal* Trial 
5 for 25c. K. B. Music Co.. InC., So. 
Orange. N,_J. 

EARN Extra dollars. Start own busi- 
ness, Make, soli new product by mail, 
spare time, Details free. Young, 314a 
Nort h. Chi c ago. 

BIG Money selling guaranteed recondi- 
tioned Elgin. Waltham, Hamilton watches. 
S3. 75 up. No investment. Free catalog, 
Grossman Jewelry, 4666 -L Stat e. Chicago 

PROFIT with new products. Make. sell, 
repeat Analysis. Research. Guaranteed; 
formula- 1 ’. Biggest catalog free. Nominal 
prices. Otbson Laboratory. Chemists, 
BU- 1 na Simnyside. Chic ago. 

EX-O-LENE Anti -knock power com- 
pound. More mileage, power, speed, pen 
Kuarqntv cd. Thermo Exulene, Peoria, Ilf. 

BE Independent I Big rebcat husinesa in 
home town, fjend I0O fCOint. H, J. S. 
Circulation, Company, ch f rier. I lllnots. 

500 \ PROFIT l Transfer sign letters 
for windows, ofliceE trucks signs Colors: 
gold, silver, red, many combinations: Auto 
monograms. Easily applied. Neonite, 
Akron. Ohio. 

AGENTS : Smash go prices E Brineos 

coffee J2c lb. 4-az. vanilla E ] ^c- fta^nr 
blades 10 for fl 1 ^c. 10U sticks chewing 

gum 12c. Christmas cardn. 21 In box. 1+e, 
ISO other bargains. Premiums, Experience 
unnecessary. Carnation Company. PO, 
St, _ Louis, Mo. 

WHOLESALE Catalog. Razor blades, 
net riles, soaps. Bulger. 114 Hinder, Cam- 
bridgp, Mass. 

OPPORTUNITY TO handle WiOCo house- 
hold product^. Atlraettve offer on reason- 
ably priced daily Used products. Write 
Winchester Compounds, Winchester. New 
Ham pshire , 

SAVES Gas, oil. repairs. Even' mo- 
torist prospect Sample 25c. E. Cordbran, 
BOX 2553, St. Johns, Portland. Ore. 
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AGENTS Make big profits on food 
products, fra main deaLs. Low wholesale 
prices, Rush rtft 1 1 1(1 Tor trial outfit olTet. 
Hd-Ro-Co, 2810-3 Dodi e r . 5t. L ouis, Mo. 

BELL Fan raWr blades. Sample free. 
Motional, 4 30- Cent rat . Cl rmirinatL 

AGENTS'- TO mail 0 «r metattife. Good 
profits. Home business Maywood, 
1 1 0.;- 3 1 U".‘ Broadway. New Y ark. 

SUCCEED With your product*. MbXC- 
aell. Formula*, Accurate analyses, Cat ft* 
loa free. 5. Tfraxly Company, Washl n B ten , 
P. C. 

ATLAS Window Sign letters. Large sa-srs 
—penny each. Get beautiful samples . 
Atlas, Tjii Hals ted. Ch icago. 

ENGRAVED Name plates, numbers , 
signs, etc,, easily sold, profits large. Brett 
Bran . _ Wiritbrop. ( >lws. 

300 f > PROFIT Selllns gold leaf letters 
for store window*: biffti giade letters l 1 jc 
each. Free lamplci. Metallic CP., 4.3B-U 
North Clark. Chicag o. _ 

BIG Money applying initials on automo- 
balcs. Easiest thing today, Free samples. 
Also, sideline salesmen /or short order 
dccidcomnnia mum- plates ''Rfllco. 1 ' 1305 
Washington, Boston. Mass. 

AGENTS — Opportunity make money; 
book containing 107 successful business 
plans; home -office: send for free intro* 
duetpey booklet- Elite CO-. 2 14 Grand St,, 
New Vork 

STARTLING Invention— JPockel adding 
machine Nationally advertised S3. 50. 
Whirlwind seller. Big profits. Baby CiE * 
dilator Co., Box 111B, Chicago. 

REVOLUTION ARY Window cleaning 
tool. Good TIousekeeplnE approval. Only 
ten 12.25 sates dally to housewives, fac- 
tories. schools, stores will mate you 
H3SO.OO monthly. Carter products Corp.. 
riM Front AVC.. Cleveland , Ohm 

BIG Money applying Initials on auto- 
mobiles. Write for particulars and free 
samples. American Letter Company. Dept. 
40. Dnnellen, New jersey. 



FREE Sample' — Am a sing cleaner; sells 
homes, taverns, everywhere. Big profit — 
fast repeater, Betro, 5007 Irving Park. 
Chicag o. 

MANUFACTURE Specialties, hire agents 
yourself. Big money. Free literature. Gii- 
bert 5 up ply. 1107-P BrOftflfrfty, Ne w York, 

AGENTS: Stamping names on pocket -key 
protectors, Sample check with your harm?, 
address, 25c, Stamping outfits. Emblem 
check?, check-fobs, name platen, Hurt Mtp. 
Co . 303 P eeraw Kt. . Brooklyn. N. Y. 

YOU Get is’oo'c&sh for distributing 100 
samples. lCIfJ"; profits IrOm stiles. and re- 
peat orders. IDc brings lull detail*. Eurl- 
ricli and- Cd., Ccdnrvlllc. Ohio. 

GET This, 51,00 makes you 123.00, 
Nothing else to buy. Pena. Kuhn. 50G W. 
45th, Chicago. 

FOR An extremely profitable lifetime 
business, operate a collection- credit agency. 
Free folder. Klein Associates. Taylor. 
Texas. __ 

SELL To colored. New ban dressing. 
Bleach cream Sells fast Get free sam- 
ples. Yalmor, 224 i KY Indiana Ace., Cht- 
CARD- 



CHRISTMAS Cards, birthdays. etC- 
Earii bLg extra money, bonuses, (up to 
IfrB ’['r- profit}. Experience unnecessary. 
Easiest -spiling dollar tines. Free samples, 
descriptive t older. Pen-Brush Studies. 
154 N assa u 3 tr eet, New York, N Y . 

AGENTS f For big money, see ad on 
page i:i8A. Quick Trimmer Skies Co. 

DO you went agents for your proposi- 
ti on * Your ed in. tilts space wt]] place your 
message before hundreds o» men seeking 
fast-selling products. My folder “How to 
Secure Agents," la filled with proof. I’ll 
gladly .send ydu a copy free, V W John- 
son. Manager Classified Advertising, Pop- 
ular Mechanic* Magazine, SOD E, Ontario 
St.. Chicago. 



HIGH-GRADE SALESMEN 



SENSATIONAL Carded product: Selling 
all stores. Fast repeater. No tompetEti-gp. 
Exclusive territory. Samples 25c. Card- 
ing Company. 17 Burton Aw. . Hopewell. 
N, J, 

Sfti $0 PROFIT In one dev be He weft; 
$1I(M3 In seven weeks by Barber; over S^bd 
per week all summer by Felton: □ it selling 
cur special tool set tr> garages: exclusive 
territory. Write Masco. Beaver Cl tv, Neb. J 



ADVERTISING Book matches offer llb- 
Eral steady car tiings — full, spare time. 
Exp-e rtc-nce unnecessary. DErctl factory 
sendee; low prLeo for peak quality. help 
get orders; quick repeats.. All business 
firms are prospects, Free outfit. Ameri- 
can, Match A: Printing Cp., 4422 South 
Trtimbu II A V e.j_ Dop t _ 68, Chicago. 

CALL Oil ft Lends with sensational new 
personal Christmas cards and stationery. 
Names imprinted. Also big- value 21 curd 
wE-sor IrtH-n t £H t L frO Troflt 4 lie. Experi- 
ence unnfCWRry, Namples free. Wallace 
Drown, 235 Fifth Avp,, Deot, E-34. New 
Yor k. 

BIG Cash profits — tteinendw demand. 
Millions business men u Rices, restaurants, 
factories, live Plash- A -Call prospects. 
“Loud speaker 2 way — 10 station Inlct- 
Commn nice tar J Saves money, miles of 
walking, valuable lime. No service nr In- 
stallation problems. Operates like radios 
— ope elect rLc socket- connection. New low 
price £11.50 opens unlimited salWH possibil- 
ities. Free demonstrator offer. Write 
quickl Inter- Communlcati on System of 
America, Dent. 302. 2440 Lincoln Ave. . 
Chicago. 

POCKET Cigarette maker. NLckcl plat-- 
ed. Strong ribbon. £4 value. Send 25c 
for sample at hundred price. PataFad Co., 
Nashville. Tenh, 

advertising bmh matches — sell un- 
ion lube l book mulches, Fastest sell inn line 
in a me r Lea. Large sales producing kit. 
sample matches, complete cut catalog, 
eight color combi options make selling easy. 
CoLiimisstcm in advance. BuperLor Match 
L'o. 753P Gr eenwo od , Dept. M-fl. C h 1 rago. 

SELL Printing at nil price?.. 2.GO0 busi- 
ness cards S3. 50; 1.000 envelopes or state- 
ments, etc. Si. 75; 25 printed sales books 
SI. 50; 1 Mil process embossed cards 45.50; 
2.OO0 two-color labels, Free holder S3. SO: 
2.5O0 printed handbills jl.75; 5QG book 
matches $1.50. One- third qotnm. Free 
put fit. Bargain Frtg. Co., 14S-F W. M&di- 
jPCB, Chicag o. 

BIG Commissions — selling ip stores cel- 
luloid oriclitix tickets, metal shelf mould- 
ing. To restaurants, menu Covers, signs. 
F Pric ing Pre-si.. 32 4 W hi te 9t New York. 

ADVANCE Comm, up to S2 per pnir. 
Shoes direct to Consumer. Nn investment. 
Everything furnished Expercenee unncc- 
fs aftry. B rown -Goode, 17B Lincoln. Bo s tom. 

AMAZING New auto safety device rev- 
olutionizes summer driving. Every service 
station, garage a prospect. Vernon Cd, t 
Newton Io wa 

medicine Distributors with live crews 
make blit money selling Axon Authorized 
Preparations STendv repeaters. Exclusive 
territory, Aulhortitfd Btttnds H Atlanta, 
Oeor irU. 

DrD YOU make S50 last week? Does your 
Job orrcf you real future? if not. why not 
start ft wholesale business of vour own? 
start with little as *2 50 , Bandit line 2O0 
naiippalljr advertiserl 5c-ioc products. Show 
merchants ne® r plan for Increasing sales 
and profits Handle everything Ircm your 
heme at start. Chance to operate OPV of 
our Silver Fleet service trucks. Facts free. 
World's Products Co., Dept. 10 -U, Epeneer, 
Ind - 

SEI.L DmLness cards ±1.50 thciMuind. 
Elts-Hicss StftlJOherV, book msitches. od^ er- 
Using KLinirncd tauc. piper towels, adver- 
Using pencil, salcsbooks, rubber stamps, 
pricing Sets, fidvc nisi ILK specialties. 35 i 
commission daily Money making specials. 
Free sales portfolio. Willcns, 2S3J Gladys, 
Pent. JCL Chicago. 

OPENINGS! Call on all dealers ^ :th 
Slew tradc-slJmulatqr plans. It '3 ' 'hot. ’ ' 
id comm its Eon ou each $.5 sale, Bsjr repeat 
cummJsstons. No investment. Salts kit 
free. Universal, 6227 Brpudwuy. Dept, 
Ci>&. Chicago, 

SELL A rue first's lamest line busln iVu* ne- 
cessities. Book matches, gummed labels, 
political Item*, restaurant supplies, sales- 
bciok#. ^llLppLttg Supplies, office stipplic-H, 
advertising specialties, business stimu- 
lators. business stationerv and forma. 
Hundred* fait sellers New low prices, 
fa mm l*s Loins advanced daily. Experience 
unnisc-Hjivi; jir V Complete outfit free Morth- 
wmciJ'L. Ali-025 Jackson. Chicago. 

DISTRIBUTOR — 'New. amazing Ific drug 
item sells taverns, grocery, drug, liquor, 
tobiiCCO slbrCa like wildfire; hcautilul dlM- 
nlav : double monevback guarantee; radio 
advertlSlDff. Qualification.';: Clean record, 
able to hand le -salesman, carry reasonable 
wanehopse stock La- :> chance; act lmmc< 
□lately Qitix Company, lud. , Los Angeles. 



MAKE More money with Red Comet Au- 
tomatic Fire Extinguishers, Low price. 
Proved .seven yeats splendid sales outfit 
fre<e Some good territory open. Exclusive. 
Write quick 104 Red Comet Rida., Little- 
ton. Colorado. 



BLADE5- Finest quality. Factory prices, 
postpaid. Ace Blades, Bufia lU. M. T, 

SPARKLING GlO-Britc SlfftlA sell l9At 
to s Lores , restaurants, tavetua. Looting 
guld finish. Religious mot lues. j. A- BaX- 
ler, Cambrid g e, Qh iq. 

NEW Sped ally —Soils eveD’ business and 
profess 1 onat man. Four tl5 sales daily 
pay S5B0 weekly, Farrell cleared over 
Il.o 00 . 0 n monthly. Write. F £. Armstronf. 
Presiden t. Dept. FM, Mobile. Ala. 

EXCELLENT Opportunity sellllflit PUT 
Cblhplcle Is Pc of brush ez, largest commis- 
sions. Write for sale* plan. Wire GfLp 
Sanitary Brush Company, 23M 5th Aye., 
New York. 



NEW Miraculous foot oil “PedoiyUn/' 
sells like wildfire druggists, jobbers. ^But3 ,r 
Kevtij, walking New York to Sun Frtn- 
cfuco fairs, using It, says, "results amaz- 
ing. " Biggest moneymaking opportunity 
von ever hud Protected territory. Attrac- 
tive counter display get* big business. 
Write 1 ruined lately. Meta Lee Laboratories, 
Inc., 12 IB Garland Building, Chicago. 



EDUCATIONAL AND INSTRUCTION 



LEARN Watch making Complete In- 
stniCtlon-s S3. SO. Work models 50c. Cata- 
log wholesale tool, material, watches 5c. 
Stew nrf.i, T?1 Qfivc. & [. LObJS. MO. 

MASTER Teacher offers individualized 
homestudy. Basie school subjects, Write 
Drawer 150D. St. Augustine. Flori da. _ 

MEN— WomeiL Si 05 ‘51 75 mouth. Get 
U, 5. government Jobs. Prepare Immedi- 
ately for next examinations. List por-i- 
UbJIIS free. Write today. Franklin IuHti' 
tit te. Dept, N3. Rochester, N. Y. 

WATCH Repairing is steady profilablL' 
work. Experts always in demand You can 
lenrn watchmaking trade at Home, epftry 
time. New original titst ruction system 
Script engravsim cooiriu included. Wri tr- 
ior free detail^ today 1 Nelson Co., H-’^Obl 
Ma nhattan Building, Chicago. _ _ 

FOR An extremely peon table lifetime 
business, operate n colleetton-credlt ftgen- 
cy, Free folder, Cole Associates, Syra- 
CLtse. N . Y_ 

ENROLL Now. decorating, paper ha tiff- 
in;:' graining, inarbiing. sign and pictorial 
painting Catalogue free. Chicago Pfilnt- 
hig Behoof 437 North Clark Street. Chi- 
cagu . 

ENJOY Perfect health become profea- 
S ton fit eouUSbrlSt 3 Cent* brings particu- 
lars, Knott. 2154MA North 52nd SLreet. 
M. lwauk.ee, Wis. 

DRAFTING Jobs 1175.00^50(1.00 month, 
Qualify now. OetAHS Irec Write Monroe 
Institute, C-88. A [ton. Illinois^ 

WRITE For hewspa oers — gain pleasure, 
gobd pav and perhaps fame. Full time nr 
freelancing tpart time). Hundreds of 
stories, articles. Ideas, are needed in every 
isjiite. We successfully coach von by mall 
45 years newspaper experience — pletny of 
contacts for placing graduates. Tin? 
Mil lers , Dept, ID Ca rmt-1. Califor nia. 

OPERATE NcW advertising business. 
Refund customers’ money. Retire on col- 
lections. Inexpensive training Sure Sales 
Service . Empir e Lif e. Indiana poliR 

MASSAGE, Hydrotherapy, dietetics. 
drugles,s therapeutics, chiropody, taught 
by maiE. Evans Oorrespotldentc School, 
MontgamEry, A la. 

LEARN Auto mechanics, body, repairing, 
weldlnjt Electricity, refrigeration, Diesel. 
Stevm mil's. 2 PnflA M ui n K hihih City. Me, 

TELEGRAPHY Taught thoroughly. Rail- 
road retirement act creating opportunities 
for new operators. Ekpenxm low. Catalog 
free, Dodge’f Institute, Hiatt Avc , Valpa- 

nateo. Ind _ 

GOV’T Jobs st*rC ilSdD-$2lM year. 
Men- women uge 18-50. Former examiner's 
tabled! method helps qualify you Partic- 
ulars. list Jobs free. Write today. Patter- 
son School, SC Mercantile Rldft,, Rochi'S- 
tfr. N Y 

SECRET Invest! (tail pn. Experience un- 
ncccifiitry. Detective particulars free. 
George Wagner. M-2640 Broadway^ N, Y. 

TECH NICAL BuHfltitu, Many subjects.. 
Lls-t free Popular Mechanics. 200 E. On- 
tarici St,, Chicago. 
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FLAYS, BTQttlFS, MANIAC HITTS 



BECOME A columnist — New book shows 
how. 43. Folder free. Ben Arid. Station 

D. Log A iMlw. Calif. 

SONGS. Son it poems, bought, published. 
Free information. Boat Offer. Metro M el- 
od:-.- Music Publishers. J2G4 Sutter, San 

Francisco. , 

FICTION. Poetry, plays criticized. Com- 
plete marketing advice. New York Pulb- 
1 Lain ns Service, 246 Fifth Avenue, New 

York. 

BEGIN NEftar Make splendid income 
Weekly writing Details, Stamp. Fame, 
LaHtrap. Calif, 

WANTED, Poems, song manuscripts. for 
consideration. c&uljhxsih#;. publish Inn, 
transcription record lng. Keenans Music 
Service, Dept. PM. Box 2146, Bridgeport. 

Conn. 

SHORT Stories revised, typewritten., 
marketed. KLtrsh,. Box P- 115 13. Harrisburg. 
penna. 

ORIGINAL Poems , Mngs wanted for 
publication radio. Wcstmore Music Cor- 
poration. Dept. 330. Portland, Ore. 



CARTOONING, COMMERCIAL ART, 
SHOWCARD WRITING, SIGN FAINTING 



everyone Paints &Entn*. showcard? 
With Speed way Letter Pat terns.. Valuable 
3 in. sample alphabet, enclose nickel. 
Free liters turn., Display Letter Co., Box 
23, For t H a ml Hon _ station Brooklyn, N. Y. 

HAVE Your own money making busi- 
ness. Learn show raid writing, sign paint- 
ing. Write for details. Begley Specially. 
I47BF Broadw ay, New York. 

free Details l Learn original cartoon- 
ing! It a ye Burns School. Dept. MC. Box 
2194. Clevela nd. Ohio. 

AMAZING) New ideal Manufacture 
sign let tars. Complete course Si. 00. Pho- 
tographic mute rial 16c. Modern Sifilik, 
Phoenix, Arte. 

PEN Anti Ink drawings, Let ua draw 
your advertising mid catalogue Illustra- 
tions. from photos, copies or objects Rest 
work and fair prices. Heraldic studios, 
JO 14P O akdale Avenue. Chicago, II], _ 

AMATEUR Cartoonists Wishing Steady 
income copying and duplicating cartoons 
for advertisers, write Ad- Service. Arflylc. 
Wis con sin. 

MAKE Art Pay. Advanced art students, 
il. 00. Popular Mechanics. 20b E. Ontario 
St,. Ch tea go. 



ADVERTISING AGENCIES, LETTER 
WRITERS, FOR ADVERTISERS 



LEARN Advertising Quickly nt home. 
Easy practical plan. No text books. Com- 
mon school education sufficient. Interest- 
ing boukicl and requirements free. Fage- 
Duvls School of Advert Using, 36ni Mich- 
igan Avenue . Dept. 343C. Chicago. 

INCH Display advertisement 30 maga- 
zines, year S3 4. Wood's Popular Set Vidas. 
Atlant ic C ity. IN J.) __ 

ADVERTISE; 24 Words in 25b newspa- 
pers. seq. Lists free. Advertising Bureau 
4515-C cottage Grove. Ch icago. 

SALES Letters. Lively! Enthusiastic! 
Energetic, quick -action letters that get 
business lor you. $2.90 each. lOb'ii sat- 
isfaction guaranteed. HuUletter, 41-44 
Davies Building Dayton. Ohio. 

SELL Your product through agents, mall 
aider. Advertise newspapers, magazines. 
Publishers' rates, snappy layout your inch 
advertisement si Martin Advertising 
Agency. HIM Madison Avenue, New Y ork, 

SELL By mall? Want agents? Our 
■■guide-book" packed with helpful advice, 
rales, pubii cations, sent far stamp. Chi- 
cago Advertialng Agency, 20PK West Jack- 
iflti, Chica go, _ 

DIRECT -MAIL Advertising services, 
Bales letters that sell. Mailing lists 
Omaha List & Letter Co , Box 2112. south 
Omaha. Nebr. 

ADVERTISING Placed alt magazines, 
newspapers, radio. Lowest rates. Free 
service. 54 page rate hook tree. Baker 
Advertising Agency, A- IBB West Madison, 
Chicago. Successors LO Antrum, Estab- 
lished 26 y ears. 

FREE - New Advertisers Rate Guide, 44 
pages. Includes everything. Lowest rates, 
e, h, Brown Advertising Agency, 140 B. 
Dearborn. Chicago. 



BUSINESS SERVICE | 

HAVE You real estate difficulties? Will 
help you solve them, Any question an- 
swered. 41. Off. Realty Service Co.. 306 
Bure hell Bldg.. W ashington. D. J2, 

"CANADIAN’ 1 ’ Mailing address. *1 
monthly plus postage. "Ramar. ,K 525 5th 
K a.it, Prince Albert, Sask. 

RELIABLE Information, any subject, 
41.06 uu. American Business. 79 Madison 
Atom New York- 

Canadian Mail address si monthly. 
Merchandising Club, Confederation Build- 
ing. Montreal. 

CHICAGO Mail address— phone service. 
Daily forwarding. Also secretarial Service, 
HilttOCk Comp any, 43 E ast O hio. 

LET Us metchandLse your household 
ideas, Hartman Lion Ml lb Co., Inc,. Fall 
River, Mass. 

NEW York City mill address, $2.60 
ttiucl m jy_ Qraubard. IG50 Broadway. 

MAIL Service: Mail addressed to your 
name, forwarded is you instruct Us. % \. Dp 
m*r month. Harris Service Co.. F.O. BOX 
563. ELFaso. Texas. 

CHICAGO Mail address 51 monthly. Your 
persoual, business mall forwarded dally. 
Established 161 B. General. 5S West Wash- 
ington, 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



ORIGINAL. Cushion mounted . Our. two 
lines. 25c three 35c ‘ lour 450. Stamp 
Works, 614 B radley. Peoria, III 

2 LINES 25c, 3 Lines 35c. Stamp Works, 
Auburn, Ncbr. 



TYFEWR ITE R S, D UPI. IC A TORS, 
OFFICE DEVICES 



duplicators, Stencils, inks, ribbons. 

Catalog free. Wholesalers. 4954 Reading, 
Cincinn ati. ___ 

INCREASE Business now ‘Excello- 
graph" Rotary Rtencl] Printer reprint: 
thousands everything you typewrite, hand- 
write, draw or trace. Colors. $19.75 to 
544. Terms. Illustrated literature free ta 
h i i m. nr professional men. Pittsburgh 
Typewriter Supply, Department K-2. Pitts- 
b urgh. Penna. 

NEW $3.75 Automatic adding machine, 
Fqlly guaranteed. Bassett, BOX 3Q-2-K, 
AlUtWM. Cali I cm la. 

TYPEWRITERS , Adder, mimeograph, 
m nit! graph, add rossdgraph . Send for tree 
lists of machines, that will help you at 
half price. Pruitt, 2® Pruitt Bldg,, Chi- 
cago. 



FHlXTlNG, MULT [GRAPHING. MIMEO- 
GRAPHING. GUMMED LABELS 



BETTER Printing for less. Standard 
Press, 166 N. 17, St. LOUIS , MO, 

RECEIPTS. Statements, letterheads, 
envelope*;, 51.75 — IOGd, Prlntco, Box 623, 
Huntin g ton, W, Ya, 

WRITE Us brldri? buying printing. 
Adkins Co., 0601. Union, N. Y. 

~’2000 BUSINESS Cards $1.56. C. ZwIekwL 
General P.O, Box GO^Brwklyn, N . Y. 

6x9 CIRCULARS. Letterheads. enve- 
lope.-;, pwteards. $2,95 1006; 5.00(1, 47.30- 
■9,45. Folders, All printing low prices. 
Earn pics. _GfiOdpi-int. Herrifiiuibu rg, Vb. 

SUITABLY Designed printing supplied 
ouJckJv and cheaply. Samples, Bicocati, 
£03$ Obtar. St, Lou is, 

1 00 NOTEHEAD5, 100 Envelopes $1.00. 
Columbia Printers. East Street, Pittsburgh. 
Ferula. 

500 "PERFUMED" 1 Business cards— 
$2 00. Rienrj, Press. 5 1 1 . a Sixth Arc,. Now- 
ark, N. J. 

l.WO— sa’oo— BOND Letterheads, 
Envelppe&. stiiLcmcnts. Herald, Seymour, 
Iowa. 



GOOD Printing, Reasonable. State your 
wants Hamilton Printers. 1314 SO. Ra- 
citic. Chi cagp. III. 

CIRCULARS. 0x9, 1000 — Quan- 
tities cheaper. Warrior Press. North Bir- 
mingham, Ala, 

?(KmJ BUSINESS Cal fl, oil. 'l-h-u’.-n" 
vflopes. statements, billheads. $1.75. Tli- 
fotd. Box 5 1C. Louisville. Ky, 



I,ETTERHEADS, Envelopes. 125 each 
$j.bO. postpaid. Premier Printers. Claflth, 
Kansas. 



CUT-RATE' Printing. Quality, sallafac- 
tiem. samp lea. wiefeens Printing, Wes L 
Lafayette. Ob tot 

2060 BUSINESS Cards 41.50. Letter- 
heads, statements lowest prices. Samples. 
Florence Press, 270 Lafayette Street, 
Manhattan. (Agents wanted.) 

QUALITY Business cards. 1 00. £1.00 
prepaid. Samples. Kylva, Ft, B lack mure. 
Ya . 

FREE 1600 Cards with SLO W order 
Send copy lor otidfatJtins,, Globe. Ean-t 
Fre edo m. Patina, 

SPECIAL. $1.00—150 B 1 2 Jtll Bond let- 
terheads und 150 envelopes, Bonneville. 
607 West House-volt , Philadelphia. 

500 bond Letterheads fl‘s*n si.oo. 
Sample. M. M y\}ya.luk.. EMj_Pftteraon. n, j 

1000 BUSlNCSa Uard^ 75c. Calatog. 
Barj eneo . 22e Fox. W&rcester. Mass. 

10O0 ARCADIA Business cards Si. 50; 
200 bond letterhciids Si.OOi 20b eai- 
velopes 00c postpaid, Gttaw r a Press, Ot- 
tjyu. Ill inois, 

50 LEriTItHEADS, Fifty envelopes, 
prLntcd. business or personal, ji.ou wfitli 
order. Dixie. P ress. Allendal e. S. C. 

256 B'ixll 20 LB. Letterheads apd en- 
vetopes II. 56, Vlcka P ri nt. Exe ter. N, H, 

10D0 BUSINESS" Carda $1,00, VdllUBL 
free cute. Dixie Business Card Ccl. 
PNf 146 Jeffcrs&h . M emphis. Tenn, 

ANNOUNCING E Special offer. 1.006 
modern thin plate pro-embni^d business 
cards $1.69: neatly printed, postpaid. 

5 tillin'-* Shop. Bell :i &wer, cal norm a. 

PRINTING. Lowest prices. Quality 
work. Guaranteed, T&laM Pres*. Janea- 
vllle. Wlacoaniln, 

^ USE PrEnted stationery. 260 8^x11 

bond letterheads, 20d envelopce. both 
SI. UU, postyiild. Franklin Prmtcry. 2S32 
P ersh in g, C hi cag p, 

2600 BUSINESS Cards $1.50. General 
printtna. Estimates Cheerfully given, 
Florence Printing, 270 Lafayette St.. Mait- 
h at tan. 

BUSINESS Cards 75c thpuiand. Letter- 
heads, envelopes, statements. LloLters, 
doorha tiEprs , drcplars SI. 05 thousand. 
Cut Rate. 7615 FenkelL D etroit. Michigan. 

PRINT Anything. Lowest prices. Sam- 
ples free, Hamilton Press, 434 l -P Meade, 
Chicago, 



BOND Envelopes, 1000 — $2,20 postpaid 
airyw'here in U. S„ Sample^. Peld, Elm- 
wqod Place. Ohio. 

$1 00 POSTPAID 12E Letterheads. 125 
envelopes. Tucker. Box 6 5. Indianapolis. 

1600 BUSINESS Cards $1.00 post paid. 
Super M Print, 912 Towne. Los Angeles. 
Calif. 

EXCELLENT Printing, Lowest prices. 
Free cut service. OkayprJnt, Martins Fer- 
ry, Ohio, Sam pl^i, 

500 FRANCONIA Letterheads and 500 
envelopes to match S3. 00. Richard's Print 
Simp. 271 S . Grand St., Orang e. Calif, _ 

HAMM EH MILL Letterheads, 300 ^xli, 
any color papor and ink. 41.44 postpaid. 
Free pnrlJculars. Woodruff's. 2I7A Lewis. 
Duluth, MJnoeaot a. 

500 3 ig3li FOUR Line gummed stickers, 
25c. Murll 2 Prlutery, Saginaw, Mich. 



PRINTING OUTFITS AND SUPPLIES 



BARGAINS — Preaaea. type, supplies. 
Bend stamp. 1 59 Harvard, Cambridge, 
Mas*. 



print You! 1 own cardi. utatloiierv, cir- 
culars. advertising Save money. Easy 
ruies furnished. Print for others, bis prof- 
its. Junior outfits $9,60, senior outnu 
417 ns tib- Details free, Kelsey Presses, 
D-ll, Meriden, Conn. 

PRINTING Bhop $BM cash. Press. 209 
South Upper, Lexington. Ky , 

LONG Established printers warehouse. 
Bfg Mita 3c, Landis, Rich la nd. Penna. 

HAND Pressed . type and complete print- 
ers,' supplies. Send stamp fur eatalog and 
IlcW price list. P, Pciffcr Ac Co.. Newark, 
N. J. 

BARGAINS, presses, type. List 3c, Ex- 
change. E-15, 115 Dexter, Meriden, Conn. 
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PATENT ATTORNEYS 



INVENTORS: Send immediate] y Tor your 
COyJ tS Dt Oi jr new 1" m-r book*. " Patent Pro- 
tection" and “Su ages [ a unv 00 Selling an 
Invention. " Six tv -eight pages of interest- 
in IT fact*. They t«tl how Patent Laws pro- 
tect you ; kind of F-tetch cr model needed; 
simple steOS 10 take without ccsl l IlOW sue-. 
cc&aful inventors have secured financial 
assistance 1 show inters tins inventions; 

Illustrate Important mechanical move- 
mfnLs. With tWWEfS we also send frr-- Evi- 
dence of Invention lorm to help establish 
date oi disclosure. Prompt service, reason- 
able fees, special deferred payment plan. 
Strictest secret v. Forty -one years’ expvrl- 
e nee, Highest references. Write us today. 
The facts in our books are worth money to 
the man with a good Invention. Address: 
Victor J. Evans & Co.. Registered Patent 
Attorneys. 113-J Victor Bualdliii?, Wash- 
ington. 13. C. 

INVENTORS — Time counts— Don" t rink 
delnj? in pa ten Line your invention. Write 
for "new 4 a- pa go free booklet. "Patent 
Guide Hr thF Inventor.” No charge for 
preliminary Information. Clarence A. 
O’Brien and Hyman Berm cm. Keitl Stored 
Patent Attorneys, 58- W Adams Building, 
Washington. D. C. _ 

PATENTS; O. P. Welch, Registered Pat- 
ent Attorney. Plauikinion Arcade, Milwau- 
kee. ’W isconsin, 

PATENTS Obtained through associated 
patent attorney, Wri te for details R. & S. 
Engineering Co., nvpt, Mfll, If East 42nd 
street. NOW JfQt k City. 

Patents. Frotect your idea by secur- 
ing free "Proof oT Invention’' folder, Ex- 
ceptional persona t service. Established 
iDuG. E. E.. Vrooman, Mi Woodard Bid*., 
Washington. D C. _ _ 

INVENTORS— Bel ore disclosing your In- 
vention to anyone send for form “Evidence 
pf Conception*"; “Schedule of Government 
and Attorneys' Fees"’ and instructions. 
Sent free, Lancaster. Allwine & Rommel. 
411 Bowen Building, Washin gton. D. fl 

"INVENTOR'S Guide,"' Ifld mechanical 
movements, free: advises on patenting, 
strung inventions, Frank Ledermann, 
Tribune Bldg.. New York. ____ 

L. F. RANDOLPH, 303-B Victor Bldg,, 
WAaihin gttm. 13. C. Low coat.. Book And 
informati o n free. 

PATENTS. Booklet free. Highest refer- 
ences, Best results, Frpmptneas assured. 
WAhjCUl E. Coleman. Patent Lawyer, 724 
Ninth St-, Was hington. D. C. 

INVENTORS— Bend tor free booklet 
“Patent-Sense." information based on 64 
year? experience. Lacey it Lacey. Dept. 
&A. 835 P St.. Washington. D. C. 



FOR INVENTORS 



INVENTORS-— Time toy nu —Don't nak 
delay In patenting your Invention Write 
fnr new 4 S -page free booklet, “Patent 
Gipdn for the Inventor." No charge for 
preliminary information. Clarence A. 
O'Brien and Hyman Berman. Registered 
Patent Attorneys., 58- W Adams Build] ng. 
Washington. D. c. 

WE Locate tonTrs meritorious patented, 
tanpa tented inventions. If will sell, reply 
immediately. Descriptive booklet free, 
invention Reporter, &A-U2S6 South Fair- 
field, Chicago. 



INVENTOR'S Universal Educator: con- 
tains luju nieehknkul movements ; 50 per- 
petual motEOils.; Instruction un procuring 
and selling patents mid selecting an attor- 
ney. etc. Suggests new ideas. Price Si post- 
paid in U.S.A. Address Albert E. Dietrich, 
531-B Colorado Bldg,. Washan^tbn, D. C. 



IDEAS, Inventions developed, promoted 
and financed. Universal Inventors Syndi- 
cate. Inc.. 175 Fifth Ave.. New York CLtv, 
Dept. 1U5. 



protect Your inventions rrom the 
hands of others at the coat of good peck- 
tLe. Send dollar bill for Inti Information, 
Absolutely guaranteed. Carlyle Oliver Co,, 
Vermontvllle. Michigan. 

INVENTION Sales Bulletin describing 
over 500 inventions, showing how we sell 
inventions, patented or unparented. with 
booklet and particulars. Hie. Patentee Sys- 
tem 0443 Pleasant. Chicago 



INVENTORS — Send for 72 -page book on 
patents. Reasonable terms, Consdentloua- 
treatment to inventors. L. I'. Randolph, 
Rcgistcmd Patent Attorney, 302- E Victor 
Bldg., Washington, D. c. 



GREAT Tip off, Before patenting ex- 
pense, Puts dollars in inventors pockets. 
Free. Write. Inventors Service, 1901 - iSlh 

Street. Altoona. Perm *. 

HAVE You a sound, practical i men ticrl 
for sale. patented nr imp* touted? If so. 
write Chartered institute of American In- 

venters. Dept- 4-A, Washington, D. t 

IKVkNTOltU: Profit by your invention. 
A practical talk to inventors by an es- 

E practiced manufacturer. Our 6k page 
uoklct "Mind VS. Matter' 1 m a Lied upon 
receipt of 25c. Ri.'X Eng^ Peering Ca., Cin- 
cinnati. Ohio. Dept. D. _ 

INVENTORS: ""Making Inventions 

P:lV- ' ’ our 32- page lliU-3 tmied boot, mailed 
upon receipt of 3C postage, Crescent Tool 

Co. . Dcot. Z. Cinc i nnati. Ob In. 

I SELL Patent?. Established Ltl I960 1 . 
Charles A. Scott, 773PM Garson Ace., 
Rochester. N. Y. 



INVENTIONS WANTED 



WANTED ■Meritorious patented. Un pat- 
ented invention^. Booklet free. Invention 
R_‘ nor ter ,_5F - ] 1 236 So. Fair held. Chicago. 

LET Us market veur inventions Write 
fer free bulletin. R & R. Engineering CO. r 
Dept. M32. 17 East 42nd Btrcct, New York 

CRy, r 

CASH For Inventions, patented or uft- 
pa tented Stamp uppreci&tod. Mr. Ball. 

B441-A Pleasant. Chicago. 

SMALL Inyentiona wanted bJ manufac- 
turers. I’ll help you anil your invention. 
Write for free circular. Stanley Hull. 
7829- IC Euclid Avenue Cleveland . Ohio 
SIMPLE. Practical invention* wanted by 
manufacturers, patented or unpatented. 
For Information write Chartered Institute 
of American Inventors. Dept. 4-D, Wash- 
ington, D. C. 



PATENTS FOE SALE 



UNIQUE Corporation nfcnuntlng medi- 
um?, Novel construction principle speeds; 
Up operation, salvages tost motion. No 
"system " change Involved. G Whitehead. 
5lfl l ? Washingto n St-, Huntingdon. Ferma. 

MANUFACTURERS: For new products 
or profitable manufacturing apportPLillics, 
ihflUlv^ Invention Reporter. 5C-I123G So. 

Fii irfleld. Chlcato 

NON -REFILL, ABLE Bottle seal: Simple 
cons [ruction; bottle camlbL he te-USiOCl or 
reseated after seal la broken. P. W, DC 
Vare - 31-49 36th Bt.. AatOTlfl, N. Y. 

PATENT 3 . 151.428 * 'Combi nation home 
match boit and tray." Attractive ta 
houaewive*. Also patent 2,115.557 retract- 
able sten needed badly by railroad coach ea 
and highway motor buses, for sale, Write 

V. H, Hewlett. Box. 4^_Ber_ryvtlle ; _Ark. 

l? NO W Shield, for tar rear windiAv. 
LeP'is Jones, 1604 St. Agnes Ave,, Utleo. 
N. Y. 

PAPER Stapling machine patented, 
manufacturing cost "c. retails nboiK 35it. 
Can ba mevehaiidased through, dime stores, 
niLiil ordr r hou ;cs, etc. Repeat business on 
Etap'es. L. Abhate. 3327 Pierce Ave.. ChJ- 
cago. I II. 

SELL Your patent through a small claas- 
iflrd Eid in Popular Mechanics. Many In- 
vetlLOrs have found buyers in this way. 
Aik me for proof — I'll gladly send it to you. 
F. vv. Jutiiisou. Maitaifcr ciassintd Adver- 
tlfclnv. 200 E. Ontario St., Chicago. 



MAN L! FACT V RING 



invention, s Developed, manufactured 
in any Quantities. Low coAt. Mcr.nl sue- 
cia]ties. atamping^. tonls. dies, model* 
built. Free estimates, Write for *’4 -Points 
□f Service" bulletin, R. A H. Engnieerspg 
Co., Dfipt, M83, 17 East 42nd Street. New 
Yprh City 

A COMPLETE Service for inventors — 
5(1 years manufacturing experience. In- 
quiries lmitcd. H At H Tool Ai Mfg., Corn- 
rum' B. 308 East Third 3 tree t. Cincinnati, 
Ohio. 



IDtH WAYS to Use Concrete. Send for 
larKO free Illustrated folder describing m?w 
POpulnr Mechanics book covering every 
known usr of concrete for the home. farm, 
hi hiding, business and Indiistry. Popular 
Mechanics Press, Room fC35). 20D E. On- 
tario St. . Chicago 



INVENTIONS — Manufactured in anv 
quantity at low cost by old established 
company. &Eflm pings, metal specialties, 
dies, [node!*, etc. Free estimates. Send 
for catalog. Crescent Tool Co.. Dept, X, 
. Cincinnati, Ohio. 



INVENTIONS Manuffteturcd bv an ei- 
pt-nerccd company, m any quantity at low 
cost, Metal specialties, novelties, stamp- 
ings. dlci. inid models. Free eitimaleS, 
Our book! it "M:nd vs. Matter" sent upon 
receipt of 25c. RcX Engineering Cb-. Cin- 
cinnati, Ohm, Dept.. C. 



MORELS AND MOREL SUPPLIES 



CATALOGUE Of over 4fl engines, cast- 
ings, supplies, B&e . Refunded. Hanardco, 

A - 2417 North Aahla nd _Cb Lcjuto. 

VALUABLE Booklet “Gas Model igm" 
tlon"— Imtnictioiis-, diagrams, vital point- 
er*. Send stump. Mohawk, 417a German- 

tow n. Fh iladeluhift. 

MODEL NIsikrrx liche; photographs for 
dun e Denny M odel whop. Mancie. Ind. 

IT'S Revolutionary. M Ac M’s new pis- 
ton valve model airplane motor, See our 
ad Mad cl Airplane New* Magazine. We 
ttiao manufacture piiepmatit model wheels. 
Free literature, M At. M Model Wheel 
CQ eUPuny, 325A North 7S th, Seattle. Wash. 

CARVED Hull Ship model kite, Ship 
and yacht model fittings: model yacht 
iails. Illustrated catalog 2Qc. A J Fish- 
er. RH12-M E tawu ti Ave.. HOVUl OuL Midi, 
MODELS — Your Ideas developed into 
practlcmi working model*. ;m years suc- 
cessiul experience; thousands of eati&Ilcd 
cUsLamfiriv Ctinhdentin! StrviCO guaran- 
teed. Bank references. Bend 3c postage 
far aur large book] ft — "Making Invention* 
Pay," Crescent Tool Co.. Dept, Y. Cln- 
cl nnitti. Ohio. 

blODELS— Prauncal models put over 
your ideas. We - develop models from the 
crude to perfect working devices. Your 
idra might have large commercial value. 
Services confidential. Bank references. 
Regis Lcrcd graduate engineers at your 
Service. Send 25c for our OB page booklet 
“Mind Vs. Mutter. 1 " Rex Erjgi peering C&„ 
Cincinnati, Ohio, Dcpl. Ti. 



BLUEPRINTS* AND PLANS 



SUCCESSFUL Fu rph'ina r Li n birdhouse 
btueorints il.oo. Albert Publishar.'i, Bp* 
34, Des Plaines. Illinois. 



HOME CRAFTSMEN 



FORTY Fine picccii of furniture to make 
Ip von r own shon. Includes bookcase*, ta- 
bles, chiUrft. bcdstOud. cabLneta with de- 
tailed construction plans and 111 ust rations. 
BeautiluL, l«4-pago book Send *2.5a to 
Bruce- Milwaukee. 1 807 Montgome ry Bldg. 

SQtJAREKNOTTERB ! Make belts, hand- 
bags, etc. Quality cord rumple* with cat- 
alog. free, Beginners, book, catalog and 
samples, tOe, Special 1 ! Regular $1 book 
Willi 551* beginners outfit, alt for $1. P. C. 
Her wig Co.. Dept, J- 17, 121 Sands St. t 
Brook fyn. N. Y. 



BEAUTIFUL Decorative novelty lurni- 
ture of plywood, E&SV to make with jig 
SOW. Few Inside cut-Pute. Forty new de- 
signs. Many large piece*, Ideal for gift 
shops. Illustrated catalog of patterns free. 
Wo-M^t ^>hop Box 3 H. A^hb urn. Georgia. 

LEATH ENGRAFTS MEN— Write for free 
instructions and price list of leather, tools, 
e tc. Sample carets 5c. WLldcr & Co., Dept. 
7F, i03fl crewbr st . Chic ago, ill. 

22 FULL Site lawn ornament patterns 
25C coin. Strother, Bax 383-1.. Bel melon. 
West Yltgmia. 



MAKE Name pins. For inforinaUfln 
Write DOnar, j &2 1 Scovllle, Berwyn, III, 

MEXICAN Wood novelties tasilv made. 
Our 2P Mexican patterns and mst ructions 
2$c, kiexlciin Arts Ciraftf;. Eagle Fa aS. TfX. 



nautical cigarette dispenser smacks 

of tho sea. Blue print four inch all 
ships w Si cel, Fifty cents coin Hebert. Box 
62. Station '"B."' Brooklyn. N. Y. 



PROJEtTI'S For camp craft work, Cat- 
alan oil request, Mt nkl ti Brolhera, Box 
23. HollywocKl M^mphiSi Tcnueaaei;. 



SO 7, AWN Ornament patterns 30c, 20 

novelty patterns 30c, 14 sUhonette pat- 

terns 3 Dc. Jb laa r n ornament patterns, dif- 
ferent from those above 3DC. All for $MW, 
Modern Woodcraft, aaglna w Michigan. 

MAKE It Yourself — 17undred.s of prac- 
tical Mild Useful devices dejcrlbti In our 
big boot. Plain instructions and 1 Lustra- 
lions show you how. Save money on things 
for yoimoir or make profit selling to OLh- 
pra, articles. 4S0 paces. 833 Illustra- 
tions. 83 jw&tpaLd. Popular Mechanics 
Press, Room IC33L 201) E. Ontario Bt.* 
Chicago. 
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OLD GOLD, WATCHES, JEWELRY, 
PRECIOUS STONES 



AGATES. Gems. minerals. Men s solid 
sU-rEl ng slLver a Bale ring* $4.50. 20 flenu- 
Stie rough gemsttmas and pricelist $1,00. 
Hill . H aute t i. Sal em.. Oregon. 

GOLD S3 5,00 Ounce — Mall your Bold 
icrib, watches, Jewelry, today- -receive 
cash oJTcr by return mall, Satisfaction 
guaranteed,. NPrlh American Onld Ex- 
chan ge. Colu mbus. Ohio. 

AUSTRALIA'S Lovely opals, Illustrated 
catalogue fre*. Good selection $5 00. Nor- 
man Sew ard, Mel bou rne . Australia.. 

ELGIN, Waltham, Hamilton watches. 
Make big money. $3 9S. Bend lar free lew- 
dry catalog. Plymouth Jewelry ErchsuiBe. 
163-B Canal BL, New York, 

HIGHEST Prices for old sold— Stall too* 
teeth, watches, Jewelry, too- 1 ; full cash 
value mailed day shipment received. Sat- 
isfaction guaranteed or articles eh ear! Lilly 
returned, information free. Chicane Gold 
Smelting Company, 300-P Champlain 

Hull di ngy Ch jcagft. 

GOOD REBUILT Elain, Waltham, Hamil- 
ton watches. Also ladles. gents wrist 
watches, Make big money! 1 3 size. 1 Jewel, 
Elgin or Waltham. $4.75' 16 Size, 17 Jewel, 
S?,50, ' Send for free watch and diamond 
catalogue. The New York Jobbers, Dept, 
M. It Wery, Ne w York. N. Y. 

□ OLD 135 ounce. Ship old sold teeth, 
crowns, jewelry, watches— receive cash by 
return mail. Satisfaction guaranteed- Free 
information. Dr. WetsbcTft'S Odd Refin- 
ing Co., 1500 -Q Hennepin, Minneapolis, 
Minn _ 

"watchmakers' supplies, fools, 
watches. Sold — purchased. Ben Sega! 
Company, 5 So. Wabash. Chicftgp., 

HOW To identify and determine value 
o? pld precious metals. Where to buv. Tp 
whom to sell. Reliable and. up-to-date In- 
formation, Complete instructions only $1 
postpaid. Popular Mechanics Press. Room 
<□391. 300 E. Ontario St.. Chicago. 



roil THE HOME 



MAKE Your own rustic chairs, tables, 
benches, fences, lamps, etc,, at little cost, 
Rustic Construction fthnws you haw easily 
It can he done. Send $1.00 to BrUCc- 
Mllwauk ee, 1307 McntgciniEry Pldk- 

DRAFT Control. Save those dollars Go- 
ing up the chimney. Install an automatic 
draft control. Suitable for vo a] or oil. 
£3 Cm postpaid. Oil Saving Devices COT- 
puratton. 921 MclrOso AVe., New York, 
N. Y. 



METAL Furniture in modified modern 
design, how to make, described in Shop 
Notes for 1937 Only 50- cents postpaid. Pop- 
ular Mechanics Press, Room (C39), 2(V0 E, 
Ontario St., Chicago. 



TOBACCO 



GUARANTEED Cigarette, pipe or chew- 
ing, 5 lbs. $1.00, ten $1.75. Pay when re- 
ceived. Pipe and bok cigars free. Rives 
Tobacco Co. , Paducah. Ky. 



LOOK! Try cheaper tobacco! Then taste 
our milder golden smoking or rich npe 
chewing, four pounds, oaitpald. *1,00. 
Riverside Ranch, 201, Hazel, Kentucky, 



SUB VEYJ VO IVsTR 1 ME NTS 



BAROMETERS! Compasses! Free cata- 
log. Ray Eplilane. 3515 South FlsuertMt, 

Los Angeles. Ca lifornia. 

guaranteed Factory rebuilt transits 
smd levels for rent fwith purchase option) 
or sale (cash or terms). Order now before 
prices advance. We will repair, trade in, 
or buy your old Instruments. Ship pre- 
paid for estimate and valuation. Write for 
List M-4JS and complete In formation, to 
Warren-Knight Cd , 136 H, 12th Et.. Phila- 
delphia . Perm*. 

NEW Type builders level. Simple, ac- 
curate, convenient. Complete outfit S5.Q9. 
Details free. Prout Mfg. Co,, Bo* I5B-C. 
Elkhart, Jnrt. 



FOR SALE OR EXCHANGE 



1694 MODEL TWO Cylinder Ford, belt 
drive, Varney, Creek Rd.. Rutland, Vt. 



W ANTE D— MISC ELL AN FflLS 



CASH For used microscopes, binoculars, 
cameras, slide rules, drawing sets, Aurvey- 
Jng, mechanical, and scientific instru- 
ments. Highest prLceS paid day shipment 
received. Satisfaction guaranteed or ship- 
ment promptly returned, Elman'S, 2309 
Van, Buren, Chicago. 



PERSONAL 



HAY Fever: nil times dust nasal irrita- 
tion absolutely stopped, With Invltihlc 
FLUajre. Worn in the noae. Details 3c. 
DyNami □ Ear , TOI Ridge Aw., P H 0 1 1 rgh . 

ATHLETE'S Feet? Sure- fire remedy 
approved army doctor. Quarter- No 
■dumps. J. Willis, 2QP Matey, Versailles. 

Ky 

ATHLETE S Foot cured qutcklv. easily, 
permanently. SI, Box &166-A. Station S, 

Los Angeles- „ 

“KER-O-CAM For athlete's -loot, ring- 
worm. burns, bruises, infections. Insect 
bites, sore muscles, etc. Effective illld pen- 
etrating. Won't stain or blister Frlce &dc, 
Ker-O-Cam Co.. 27 Shenandoah. Buffalo, 

Nj_Y, 

ATHLETE’S Foot cured. Guaranteed 
prescription. Mail St. P-O, 211. Kansas 

Cit y. Mo - _ 

DR RENT’S Athlete foot remedy. Guar- 
anteed. Widely used. Sl.M bottle pre- 
paid. Df, W. J. Rena. 3 Chavanne Bldg,. 
La Ice 1 Charles. La . 

WIN Frlte monEy: Booklet -' gucceasful 
Contesting''— shows how. 19d postpaid. 
Bullet in listing s2ftO,DM.OO prizes includ- 
ed. World Publishers. 4515-B Cottage 

Grove. Chi cago. 

HAVE Natural keen eyesight without 
glasses. Com pi Lde course sent for only otic 
dollar. Eyesight improvement, P.O. BOX 

193, Hamilto n. Ohio. . 

NERVOUS? Fears? Depressed? Afflict- 
ed? Free helpful Information. Norman 
FerngOld, Pv.cho Legist. Office 15. 36 Shir- 
ley Street. W orcester, Mass- _ 

FEDGXYL1N "New amazing foot oil. 
Puts new life in tired, aching fed. knees. 
Just rub lit Moneyback guarantee. ■"Hud'' 
Kevin, walking New York to San 'Fran- 
cisco fairs, using It. savs ‘'results miracu- 
lous." Ask your druggist or send 75c. 
Meta Lee Laboratories, inc,. 1318 Garland 
Building, Chicago, 



MISCELLANEOUS 



BUSINESS Proposition reslkerlug mir- 
rors. autoparts. reflectors, making chipped 
gltt;* signs, Write Sprinkle, Plater, 236. 

Marion. Indiana, 

SEE Better, Correct nearsightedness., 
astigmatism. and strabismus without 
glasses, drugs or surgery. Simple, effec- 
tive home treatment. Arthur Jacobson, 

Upsala, M innesot a. 

12 LARGE Cactus plants, blooming Site, 
no two alike Si. 09. Exotic Plant Co., 

Hanger, Texas-. 

SWAP — Gel the best a wan offers avail- 
able in TJ. 3. for your unneeded articles. 
Send list today, with 2Se for 3 months 
membership. National -Swappers Club. 

North Birmingham. Ala 

STANDARD Electric lamp insect killer. 
S3. 00 up. Literature free. Sauer Bros., 

San Leandro, Calif. 

RATS — Destroy these destroyers without 
traps or poison. My secret- Bend dime. 

M. E. Palmer. Mullan. Idaho, 

1939. 12 IN 1 Shop gauge. 50c. Valkare. 

Yale Avenue. Jersey City, N. J 

MONEY In butterflies, moths. Bee Sin- 
cla ir Display A d vert i sement On page 16A . 

AMATEUR Tattooing outfits. Illustrat- 
ed Hst free. Tatuco, dol South State. Chi- 
cago, 

LOS ANGELES Errands, information, 
contacts made, $1.00. Grady Turner. 1334 
fi Tyter, Et M a n be, Calif ornia, 

MEN Save money. Order your hnsiery 
dLrcet from mill. 2 pair Elastictop slacks 
25c. Goodwill Hosiery Mill. Inc,. FI 
Pa yne. Ala . 

BEAUTIFUL Gift paper fculfe.. Blade 
solid walnut, handle hand turned Iminiu 
with contrasting Minnesota hardwoods. 
£ ] .00 postpaid. Shat, luck. Altura, Min n. 

COATS Of arms and crests, correctly 
painted 111 colors or black and white, frpm 
heraldic description or furnished copy. 
$10.00 and up. Highest grade work. Her- 
aldic Studios, 1S14P Oakdale Avenue. Chi- 
cago, III. 



E-ZEE-DOO Etches yayr name Oh tools, 
keys, Uny metal surface. Simple, perma- 
nent. SI. 00 postpaid:- E-Zee-Doo. 106 Nn 
Dearborn, Chica go. 

TATTOOING Outfits, supplies, illus- 
trated list Tree, Percy Waters, Anhiston, 
Alabama. 



REFINE Used Oil without cost. Particu- 
lars. E 1 . Q erwl n. Fair vi ew. Oklahoma. 

AMATEUR CarEoonLsbf wishing steady 
income copying and duplicating cartMU-s 
fur advertisers . write Ad -Service. Argyll". 
Wisconsin. 

LAM-A-FAB, The cloth cement, add and 
Waterproof. Permanently repairs anything 
made of el nth. Sails f hunting equipment 
and suits, football ouim and athletic 
eoulpment, rugs. Canvas chairs and work 
clothing. S. J. Russell Co,. F, O. Eok 1BL 
FcQrla. III. 

SWAPPER'S Friend. R4, Saline, Mich- 
igan. interests swappers, collectors. She 
year, sample 10c. 

TOURISTS' cabins, attractive lOiiaTt'r, 
how to build and 359 Other practical arti- 
cles in Shop Notes, vol. 32, only So cents 
postpaid, Fopular Mechanics Frees, Room 
tC3,9>. 200 E, Ontario St., Chicago. 



Complete 
Directions 
for Small 
and Large 
Scale Growing 

Get the new book 
Soi 11 e £5 Growth 
of Plants" ami 
learn this new 
technique which everyone is talking ubotit. Three methods 
deathbed— 1 Water Culture + Satirl Unltnre, Sub-Irri^atloiL Its- 
plains all oiii-bitletn. Telia how to make container* and 
nutrient solution? from raw materials at smalt cost— how to 
grow flower*, vegb^tubles fiiid fruits without soil. A line hobby 
and a money -snvinp investment for ally dwellers. A source 
of new litlsinBBB far gardeners, nurserymen, etc. Only book of Its kind. 
Order tndny “Soltlifg Growth of Flvritlr” Sent pastpaid for S2.T5, 

POPULAR MECHANICS PRESS bom IJ3 m E. Ordarln St, Clricagt 



GROW PLANTS 
WITHOUT 

A A 1 1 Startling New 
OVIL Development 




Cpr 'Py" n end rr'-'t^jn kMc» 

you frp.pi pitnew. J.n-a ni the t>hL t-iiiwi nvd 

jr-mI. urkeditaJ - iV’ of Lhitifi. in .’■J 

rP:i SfltKAM LlSiEP lit I' ilk- Cub Jn wllh 

SHOP NOTES 

TOR 1533 

PkipuLr M it i. 4 fihi-ip Notes T^r *]v*» 
■v'.u 4. iT M |^i,l. heed}", iconey -Engine 
nh'irr <TUl» 4Iid |:-r.i-. tdr :,L nlultd.. J -i JKLII3H :i! 

iijikhle arvlufiTintMiii Nhl jlliwtretHin«, Sp*- 
r-uLIv iitMp'irrf Tof nie.’li*nk(-M. hn nd jeien . 

1.' .urn- funt. (a.micr' for errom 

"■bo 1UW IMl« Id r-inLn thllLKi n'M.I (|n EllJIlJ*. 
Order r-.iiskyl iiri I , ■ JU^H. Shi 1 .!! Voie* wJlIi 
i 1 6 'l.lTKr'i'iii n.ri,lrLi>rf. ^evd liD-nriir* for eid-Krf 
Hotli biiok.3 dent liQ-jt pkkl for 11- 



4 il M oney-Ma k Inn and 
Time-Saving Article* 
Including: 

A'l-tc ahn-rt C«te Me tnl», 
r'*r|keTitrrKiiiL» 

Fle>'4,rir , UD r * 



A6i 
tirindicij 

[.ilE lie 1 JHjiiTn 

World't 
(liggtst 
69c 

Worth 



Wji-L inn 

Vk rid inf 
Woikd 

Tubn Ins 



Popular Mechanics Press, Room $39. 200 E. Ontario $1,, Chicago 
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VQij MEAN THE ** 
PRINCE ALBERT SMOKER^ 
EH, JUDGE 



( YOU CAtfT GETi*lU>, l 
rich, tasty smoking 

OUT OF YOUR PT RE I FYCKI 
PONT PUT RIGHT 
TOBACCO m! 

EVER TRW 

PRINCE ALBERT? ? s& < 



YES, I PO, AND IT WAS 
EXOTfNG TO SEE SO ' 
LMANY SMOKERS wd 

? getting real J& 
4 PIPE PLEASURE#? 



SS WELL, WHEN j 
r A TOBACCO IS 4 
K AS MILD AND A 
RICH -TASTING AS 
PA., THE NEWS 
7 GETS AROUND J 
: >rrrt^ ^ST ji*® 



AND NO MATTER WHERE \ BOUGHT 
r PRINCE ALBERT \ FOUND fT AL- < 
S.WAYS THE SAME __ FRESH. EAST-) 
DRAWING, AND 
JT \ ME LLQW- 

Tv * A smoking: . 



WHEN 
XO IS 
D AND 



= NEWS ■ 
AROUND 
FAST j* 






WELL, IT'S A GREAT THRILL 
_ V> TO SMOKE A PIPEFUL OF t 
P V PRINCE ALBERT WITH J 
ypU FELLOWS AGAIN ) 



/ WHAT MADE TH£~ YT>" 



r VOU SENT A LOT OF CARDS 
FROM YE LLOWSTONi, JUDGE 
■~^ lfl GUESS YOU LIKED IT 

ni ' there right well a 



SET THAT NIAGARA ^ 
FALLS TOOK YOUR E YE 
EH, ROB? 



BIGGEST IMPRESSION J 
ON YOU, ROB, DURING. 
’T YOUR TRIP ? ‘ 



BACK HOME 

A REUNION WITH 
OLD FRIENDS 



WELL, THERE WERE ANY^ 
NUMBER OF INTERESTING ^ 
. SIGHTS, BUT THE THING THAT 
IMPRESSED ME MOST WAS 
THE NUMBER OF MEN 
REALLY ENJOYING 
THEIR PIPES 



Smoko 20 lr«)jr«ni pipefuls 
of Prince Al^rl, If don’l 
find It the mellowest, tasti- 
est pipe tnbntcOi you ever 
smoked, return the pocket tin 
■with the rest of l})« tobtqca 
in it to ii s at any lint* within 
a menth from thi® date, and 
we will refund full purdiMe 
price, plus poiiAffe-f Signmij 
K . J. Reynold* Tub&eeo Co 
Winitcm- Salem, N. C. 

M AKIN'S " SMOKERS! YOU'LL BE AMAZED AT FJL'5 EASY BOLLING TOO! 



rince Albert 



THE 
NATIONAL 
JOY 
SMOKE 



['.npf,, IMG 

It- J . Key hi> lib Ti-ii , (.> 



pipefuls of 
fragrant to- 
bncco in every 
handy tin of 
Prince Albert 
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By George I i * Bucher 

WeatinphfliJM Electric & Manufacturing; Company 



QPARKS leap from your fingertips when you 
K walk across n carpeted floor. Lightning strikes 
from the sky. Water changes to steam and giant 
turbines whirl magnets within magnets to light 
the world and drive its machines. 

Because man has tamed this invisible, omni- 
present electric force and harnessed it to his tasks, 
today's civilization depends almost for its very 
existence upon its uninterrupted flow. 

Electric power moves silently, ceaselessly, over 
thousands of miles of wires leading from more 
than 1,650 central power stations in the United 
States. It comes into our homes and factories and 
offices with such dependability that we take it for 



£ of fern, cooking hem t andwich m high- 
hcfjiifncy radio LtfaUef. This method may 
he common in the home of the future 
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tfRST FlQQG Plan 

Shawm/; 

ctBtfr /tolly Heuv/i 



1. ef f, the electric home a( 
the future prohub} y urtJI 
have heated walls, laid oqt 
on this pitin. Center, the 
electric laundry is ftfrf, 
hut t tumor r au) is apt to 
bring many re/iJicmsutv, 
bottom, engineers already 
have saved the housewife 
many steps by arranging 
kitchen equipment an fuiv 
sides instead of four 




>r i Nut 



granted. Bui what does it real- 
ly mean to us? 

Thirty years ago. the house- 
wife could look forward to 
washing and drying 28,000 
dishes, pots and pans and some 
16,000 pieces of silverware ev- 
ery year. In thirty years she 
would wash enough pieces to 
make a stack almost eighteen 
miles high, the equivalent of 
seventy-six stacks of dishes es 



e VT,KT 






tail as the Empire State building. Today 
an electric washing machine washes and 
dries more than 100 pieces at a lime, using 
water at 140 degrees Fahrenheit, so hot 
that microbe growth is checked* 

Before electricity and planning reached 
the kitchen, this same average homemaker 
walked 125 miles a year preparing meals. 
Studies show that in an ordinary kitchen 



it takes from 200 to 325 
steps to prepare a single 
meal, but with the advent 
of electricity and plan- 
ning, kitchen mileage was 
cut seventy -five per cent, 
a saving of ninety-five 
miles, or about the dis- 
tance from New York to 
Philadelphia. 

It requires an average 
of 1,083 lifts of an iron to 
h a n d*i r on the weekly 
laundry for a family of 
four. Since the ordinary 
iron weighs between four 
and eight pounds, this means that the 
housewife lifts more than two tons at each 
session at the ironing board. Electric iron- 
ers do the job without any lifting and iron 
twenty -four square feet a minute. 

Manufacturers have come to look upon 
the design and distribution of home appli- 
ances as a long-term job of making elec- 
tric homes. Today’s house is a series of 
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l. Ru l ilf umu 9. Iron** 

1, JUllft JO- I>TTtr 

3. EHnhw*4vrt 11. Sink, Water Heater 

4. SLtik, Water Heater 11. Wall Cihinri; 

5. MiMTiljlhifCiliinca 13. Cabin tfs, Counter 

6. Cabinet!, Counter ?4- Braldw Nook 

7- Wjril Catrmcij 19, ChfHrtfi'i P1*T R«™ 

&, Automatic Wadher IS. LM, trlfphoo*, Haciin 
17. Portable Tab** 



Top, artist 1 * rendition pf tA<? cocnfriPflfi’on 
room rrt the electric home of tom orV p tt 1 t sCe 
floor plan EjoIqU? and the electric 

equipment engineers expect the rtum jfu 
contain). Note the glass brick wall 



gfflfta 

«j.h 8 



separate! centers of electrification. Tomorrow's 
electric home will he built around the electric 
power supply and appliances. To achieve this 
ultimate in electrical living will require the re- 
sources of research, engineering and manufactur- 
ing knowledge and experience. 

This future home will probably he equipped 
with a number of control centers, from any otic 
of which the homemaker can give her commands 
to appliances at work in the kitchen and laundry. 
Electric ranges already are equipped with auto- 
matic controls for temperature and cooking time, 
but there is no practical reason why these opera- 
tions together with the other appliances cannot 
be controlled remotely from any room in the 
house. Perhaps short-wave radio may be utilized 
for this purpose, as well as for answering the 
doorbell and receiving visitors by transmitting a 



POPULAR MECHANICS 





164 



Above, Orte side of the air-eteartfng Preeipitro n 
Right, household lighting sources simitar to this 
peanut-size mercury tump may provide brilliant 
itlummat ion in tomorrow*# home 

greeting to them and unlocking the door. 

The time may come when we shall use 
short-wave radio frequency to cook our 
food. In fact, Westinghouse research en- 
gineers have succeeded in cooking hams in 
a radio frequency field in forty minutes as 
compared with four to six hours normally 
required to cook them with steam. Of 
course this is only a laboratory achieve- 
ment today, and it is too early to say that 
it will prove practical in general applica- 
tion. But it has distinct advantages. Ham 
cooked by steam loses up to ten per cent 
of its weight, while radio cooking dissi- 
pates only three and one-half per cent. 

In the not -distant future, the home may 
well be equipped with "mood control,” 
which is made possible by newly devel- 
oped light sources* It's possible that peo- 
ple will suit the light and color of their 
rooms to their moods. These new- type 
lamps produce colors of warm white* day- 
light white, gold, red, blue, pink and green, 
It’s up to the psychologists to figure out 
the proper combinations of colors to lift 
one's spirits, when they are down, with a 
flood of brilliant light, or subdue a sense 
of excitement with soothing mellow light. 



It is even possible that in the future we 
may produce on a commercial scale simi- 
lar lights by bombarding the fluorescent 
material of the lamps with short-wave 
radio beams. 

Still other lamps may be made to keep 
the plants of future soilless farms at work 
day and night with only minimum rest 
periods. The scientific farmer or the ama- 
teur gardener may simply turn cm a switch 
and flood his plants with light. This will 
necessarily be a different kind of light 
from that used in reading lamps, for plants 
utilize principally the blue and red wave 
lengths of the sun's visible spectrum in 
getting their energy of growth. This lamp 
would concentrate on the production of 
these two specific wave lengths. 

Air conditioning in its widest possible 
meaning will undoubtedly play a role in 
the next generation. Even now the Pro- 
cipitron, an electrostatic air cleaner, is at 
work in homes, offices, hospitals and fac- 



These new lamps arc highly efficients 
colored-light makers* producing from ten,^ 
to fifty times as much light per watt as has 
been possible with incandescent lamps. ^ 
They utilize a very low-pressure mercury * 
vapor discharge which produces ultravio- * 
let radiations, giving little direct visible 
light or heat radiation. The inside surface 
of the glass tubes is coated with chemicals ' * 
which glow when struck by invisible ul^ 
traviolet radiation. The combination of v 
chemicals used in the coating of the lamp " 
determines the resultant color, 
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Helmet Guards Ball Batter 
from Head Injuries 



tones, literally electrocuting dust and dirtl 
out of the atmosphere. This job of riddii^i 
the air of dust is one worthy of a Hercu-^ 
les, because as many as 10,000,000 individ- 
ual particles of smoke and dust have been V 
counted in a single cubic fool of air in one ^ 
industrial city, and an average city ordi-Vj 
narily has between 500,000 and 2 , 000 . 000 ^ 
particles to a cubic foot of air. The PrecipX 
itron, however, eliminates more than nine4p 
ty-five per cent of such air-borne part icle^sy 
by charging them with electricity iiml iht h 
drawing them off to oppositely charged 
collector plates. Housewives will nppre-^ ^ 
date what this means in keeping rugs and 
curtains clean. When the Precipih on LA, 
allied with a compressor mechanism Ihcr 
result is controlled temperature and pun 'j 
air indoors. 

An essential phase of air conditioning in* j 
the future will certainly be the era cheat ioiW 
of air- borne bacteria from homes and^ 
public buildings as well as hospitals. Man-^ 
made “sunlight” is already available for^ 
this attack on disease. As a matter of faefc^ 
the “Sterilamp,’' which is the most efficient 
bactericidal ultraviolet source i 
is already in service sterilizing the air h 
hospital operating rooms, protecting eat 
ing utensils in restaurants, and preventinj 
mold formation on cosmetics and bake* 
goods. This device has now made possible 
the tenderizing of moat on an economical 
basis. The “Sierilamp,” installed in refrig- 



Bascbalt play\ 
under n 



;rf balls irij(I {>4uncc fiarntfejsly 

^en hit on the head by a pitched 
season, Lamar Newsome, an in- 
major league team, wears a 



— - Having he 

yet devised^ ball last c™ 

^ fielder for a 

helmet under h!s cap while at bat to guard 
against a similar accident, The protector, 
made of felt, is similar to those worn by 
A ustra li an s to e plech ase j ock ey s. 



Hand Crank for Cleaning Drain 
Bores through Obstruction 

Obstructions in drain pipes can be re- 
moved by a flexible shaft that reaches six 
feet or more into the drain. Built like an 
.egg beater, the cable works its way down 
the clogged pipe as th^ handle is cranked. 
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of fire. Safe, slow-burning fuels can be 
I* used in airplane engines but only after a 
. gaseous or volatile liquid fuel is used for 
starting, and carrying this starting fuel 
$dds to the fire danger. Two petroleum 
£ experts have suggested that a small elec- 
trically heated oil refinery could be in- 
' < stalled on the plane to crack safety fuel or 
lubricating oil and develop its own start- 
mg fuel as needed. 



Glass Jar Generates Steam 
in Fifteen Seconds d 



Spotlight Fed by Storage Battery 
Throws Beam a Half Mile 

Powerful enough to throw a strong beam 
for more than a half mile, a portable lamp 
just brought out is operated by a storage 
battery. The big light will bum ten con- 
tinuous hours on one full charge of its bat- 
tery, and an auxiliary bulb on an inde- 
pendent switch w f ill burn sixty hours. Be- 
cause of its high power and ease of han- 
dling in the field, it is especially adapted 
for fire and police departments, for coast 
guard and other marine work, camping, 
night construction and utility crews, for 
watchmen, farmers and many other uses. 



Jet of steam superheated to 3£0 degrees rnmerK 1 '-- 
ftom tip of fifteen seconds after plugging in 



Superheated steam is generated from tap 
water in fifteen seconds by electric cods in 

£ H- 

Via glass “bottle,” Intended for use in -lei 
ilizing surgical instruments, for keeping 
restaurant steam tables hot or sterilizing 
dishes, and other jobs requiring a small jut 
^ of steam, the glass boiler plugs in on an 
* ordinary electric circuit. Inside it are coils 
^ of resistance wire wound on a porcelain 
^ , core. Connected to the tap for continuous 
t operation, it converts five pints of watch 
^ into steam in an hour. With only the lower 
part of the coil immersed, the tip of the 
coil superheats steam passing over it, rais- 
ing its temperature to 330 degrees. When 
the boiler is full, however, it becomes a 
quick heater, producing enough hot water 
to shave or wash in a minute or two. 



Air Liner with Its Own Refinery 
Could Crack Starting Fuel 

Giant air-transport ships of the future 
may carry their own oil-cracking plants is 
one solution of the demand for more pow- 
erful fuels without increasing the menace 



After ten continuous hours of us* the storage battery 
operating this portable lamp can fee recharged 
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‘Golf Tees’ Support Roof of Windowless Office 

F . \ ** 

r I, f i y? 




see No moifef of /)uiJdin$ of 
future, 6u( f /if office of 5, C- /ofin^on 
£ Son. ^iicinc. U'is. 7“ uio fdr < rti’-rtia-e-j? 
of top ore 'fiirfj'isf ^nnsfrifs’’ by archi- 
tect, Frank Lloyd Wright. Skylights 
and uiiiifi'fl fiifijpvs supply light in the 
wind oti'Jfss building 



Ceflfer, glass-inclosed bridge link- 
ing two building s. Aha vc, glimpse 
of tapering a golf tee" columns 
which Support roof. Circular stair- 
ways between floors save space. 

Reception halt is seen below 



f tic circular "bird-cage** eleva- 
tor. Radiant floors heat the building, 
steam pipes being laid under the four- 
inch cojicreft’ slab. Without a cont'en- 
tianal front door, entrance is through 
a rooted -over auto driveway. JVW 6>' 
is a "carport" for pur king, onil on its 
roof (I t heater and a squash court 





By Tony Accetta 

AU'flrnund Bail and Fly- Casting Champion 

y S 5 i NV JI J/ 

\ WISHING m&y lie America's favorite sport 
* but comparatively few of its fifteen million 
enthusiasts get the results they should. 

The reason is simple. There's no substitute 
for correct fundamentals. Unless a person 
takes the trouble to learn them he can never 
hope to be a good caster. And good casting 
means putting a lure where you want it, when 
you want it there, with minimum effort. 

Let’s begin with the overhead cast. The cor- 
rect Form is to have your palm down on the 
handle with one edge of the thumb pressing on 



Top, landing e rerntunj frout in fast waters. 
Bottom^ holding a booh Wbetu and aide 

helps the beginner to keep his elbow in close 
and iis« the uirtsf afone for casting 
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At tcp t start of bach cast , momen^ry pause before forward action, and hach%i}ard action on nuirheod 
Cast. ‘‘Clock 1 ' diagrarn# across pages illustrate posit ions of rod and line in casting 



the line of the spool, the rest of the thumb 
on the reel plate. Grip the reel so the 
handle is on top. For accuracy, hold your 
rod high enough so its first guide is in line 
with your eyes and the spot at which you 
are aiming. With your elbow close to your 
side, bring the rod back fast; then with a 
snap of the wrist, bring it forward twice as 
fast. The action is in the wrist, not the 
shoulder or body. 

The pressure you apply to the line on the 
spool regulates the distance and accuracy 
of your cast. Too much pressure will 



shorten a cast appreciably, loo little is apt 
lo result in a backlash. However, you do 
want to ease the pressure on the forward 
movement. lifting your thumb momenta- 
rily when the rod is in virtually the same 
position as when you started, then reapply 
pressure as the line starts on its way. 

The majority of beginners either take 
the rod too far back or hesitate while mak- 
ing the back cast. In either case, the rod 
loses its spring and lacks the power to 
shoot forward the line. 

For a left-handed cast, the procedure is 
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the same except that the handle of the reel is 
down. One advantage of a left-handed east is 
that you can begin retrieving at once. A right- 
handed fisherman has to shift the rod before 
he can bring in his line. It’s well known that 
an underwater bait will catch more and larger 
iish if the lure strikes the water moving. A 
fish has more time to inspect a lure that slops 
while the easier changes the rod from right 
to left hand. 

Fly casting is easier to leam than bail cast- 
ing because it does not call for proficiency in 
thumbing a reel to avoid backlashes. On a fly 
rod, the reel is only a line carrier and a light 
one of sufficient size to hold the line without 
crowding is all that's needed. Fly casting con* 
sis is in first lifting the rod slowly to take up 
slack, then whipping rod and line over the 
head, pausing for the line to straighten out, 
then snapping it out in front again, high over 
the water. A back east and a forward one, 

A good place to master the art is on an open 
stretch of grass. Put down a marker as "home 
base” and then ten yards or so away, set out 
another— an old bicycle tire or newspaper. 
As soon as you string your line through the 
guides, leaving off the fly and leader, run it 



Fisherman at top is demonstrating backward swing of side cost; observe elbow ctase ft» side , 
Wrong and of making overhead cast are s^ouin at tup, - handle should be on top* 

thumb renting partly ort spool and met plate. The dub holds thumb on spool and handle at 
side. Bottom , three stages at tide Cdif far fishing beneath overhanging trees 
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straight to your target and drop it. Return 
and pick up the rod with the right hand, 
making sure your thumb is straight on top 
of the handle. Take hold of the line be- 
tween the first guide on the rod and the 
reel with your left hand and keep it there 
on a level with your trouser pocket. As in 
bait casting, keep your elbow in close, us- 
ing only your wrist. 

Regulating your movements by an im- 
aginary clock will help develop your sense 
of liming. Al the outset, your line is per- 
fectly straight in the grass or water, your 
rod lowered to what is approximately 0:30 
on the clock face. Raise the rod to 10 
o'clock, or until the slack is out of the line. 
Then snap rod and line upward as if aim- 
ing at the moon, stopping your rod at 11 
o'clock. The “snap" can be confined to the 
fifteen minutes between 10:45 and 11;00. 
Mark this point well — the success or fail- 
ure of your back east depends on if. Pause 
as the line travels up and back, allowing 
the rod to drift to 12:30. then slowly ad- 
vance your rod to about 12 o'clock, and at 
that point pause momentarily, then snap 
the line forward. Re sure you make your 
forward snap with your rod at 12 o'clock 
and that it travels only the fifteen minutes 
between 12:00 and 11:45, Above all, don't 

(Continued to page 1 36 A} 



/fi circle, the author makes 41 figure eights" wi th hie 
line, finding this more efficient than wrapping it 
around fus hand or letting it gather at his feet- 
Right, the overhead Cast for accuracy and distance 




POPULAR MECHANICS 





I L'fi\ KfJWJfi 1\V fe'ATKA 
v. i l>l MBW ] tKFHit 
m=vt.BMiiLC mm 
nMMtLLEBS 



ll W ttAOt WaTIH 
ivj m fin -F*. r Tm nr 

ittoi 

l f R:C.‘JTlLU.R- 



IViffi paper masb held fey teeth , /jpj are covered and 
Upstitk cannot stain dress ns it is tried on 

Rouge stains on new dresses tried on by 
women customers are said to cost dress 
shops and department stores several mil- 
lion dollars a year. An American college 
professor has solved the expensive prob- 
lem by inventing a paper mask which cov- 
ers the lips while the dress is pulled over 
the head. A small tab inside the lipstick 
mask is held between the teeth. 



Split Ball Gauge Measures 
Small Inside Dimensions 



Tiny gauges for measuring small holes 
and inside dimensions have just been put 
on the market in sets of four* measuring 
progressively from one-eighth to one- half 



inch and intended for use where the holes 
are too small for the ordinary telescoping 
gauges. A split ball at the end of the gauge 
is expanded by a cone controlled by a 
knurled knob. Placed in the bole* the ball 
is expanded and the measure transferred 
to a micrometer. 

5 if ? s — 

Pilot Reverses Propeller Pitch 
to Turn Flying Boat Quickly 



Development of an electrically operated 
reversible-pitch propeller that creates a 
backward thrust to facilitate maneuvering 
big flying boats on the water has just been 
announced* Curtiss- Wright engineers de- 
signed the propeller with the cooperation 
of navy aeronautical experts particularly 



™ \\ie 2- 

Paper Mask Saves 

Stain of Lipstick 






Split boil at end 0/ guuge is expanded by a cone 
ill then knurled knob is turned 



Length at arraa's /ndi'cuUs relative amaunt of power 
applied to propellers in executing right turn 



for use on four-engined patrol planes or, 

By operating two 



commercial flying boats 
propellers in reverse pitch and two in nor- 
mal position* the blades can be used as 



brakes to slow down the ship, to turn it- 
sharply within the radius of its own wing' 



span or even to back up. The change to 
reverse pitch is made quickly and simply 
by moving an electric switch in the cock- 
pit The reversible propellers may even- 
tually be installed on land planes to act as 
air brakes for slow landings* 
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Ball Park Lamps Would Light 2,000 Homes 




f { gt C -ff / 1 "C 1 ? '1 . fa, ^ I ^ ^ M ^ ji_-^ 

Illumination engineers say that Stiihe Pork, Philadelphia, (shown at top) ffic 
world’s best lighted baseball field, Its two-billion candle power floodlighting sys- 
tem has intensity sufficient to light 2,000 homes. This view shows the pork os 
seen from grandstand. Bottom, left , closeup of one of seven hundred and eighty 
1 ,500-Watt Westsnghouse floodlights in the system. Right, daytime view of one 
of the eight towers, each of which sheds enough illumination ta light 250 average 
homes r There are 1 10 floodlights on the target above the tower and they use 
enough current to light 2,700 sixty-watt incandescent lamps 




from the airport A one- 
way trip by pack train 
would have taken two 
weeks. 

From the bombing 
piano the packages of 
supplies had to be un- 
loaded one at a time 
over the side* Trapdoors 
in the bottom of the new 
plane speed up unload- 
ing. Supplies to be 
dropped are wrapped in 
fifty -pound packages 
attached to burlap para- 
chutes folded in accor- 
dion pleats. 



I ^QREST Service firemen are waging | 

warfare from the air on the worst 
enemy of the American woods. They 
have acquired airplanes to replace pack animals 
in speeding fire supplies to isolated areas of the 
deep forests; have adopted parachutes to do the 
work of fire-line runners, and are using radio in 
reporting outbreaks of fire and in directing the 
work of ground crews of remote areas. 

Up to this season the work has been carried on 
from bombing planes borrowed from the Navy. 
This year the service is using a brand new ma- 
chine, built especially for forest work at a cost 
of $15,000. The fire ship has been assigned to 
Klamath National Forest, but will operate in 
other areas within 1,000 miles in emergencies. 

Last year a fire ship serviced crews of more 
than 10.000 men in a series of fires raging in 
northern California. Operating from Montague 
on Shasta river, the plane dropped 60,000 pounds 
of food, tools, kerosene and chemicals to ground 
crews near the mouth of the Klamath river. The 



ship made six round trips in the average time of / 

... _ . -i . /. ,* . „ ‘'Blister'* sighting device, 'chute with sup- 

tv. o nours to one fire moie than seventy miles pHes t and dropping supplies from t>vmber 
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The “fire truck of the air” plays an im- 
portant role in the isolation of fires. When 



flight , ,( fire iruett at f/tc air/‘ 
Snffwi, the great Jr* 

sOf ver at ut'itrtt. Right* 
t’offe amplifier f just hack of 
exhaust) enables fliers to 
iftdiff to ground ere ctra fight- 
ing the flames 
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a blase starts in a remote section of tim- 
ber, a plane now can circle over the burn- 
ing area, dropping a ring of chemicals to 
confine the flames within a small space, or 
unloading cans of kerosene for back firing. 

Two- men or three -men crews are car- 
ried in addition to the pilot. One of the 
crew mans the radio while the others are 
unloading as the ship circles low. 

Woodsmen -engineers devised their own 
air sight, which they call a “blister,” It is 
a big windshield attached to the outside of 
the plane, just above and to the right of 
the cockpit window. It permits the bomber 



to look ahead and down at his target. A 
handle, just below the “blister" and outside 
the plane, is pulled to release the cargo 
from a bin through trap doors in the bot- 
tom of the plane. When the bin doors open 
outward, bombs* chemicals in containers, 
or supplies on parachutes tumble out and 
dear the body of the plane. 

The cabin of the new fire ship is twelve 
feet long, soundproofed and ventilated. It 
will carry a cargo of 1,250 pounds and has 
a flying range of flflO miles. A voice-ampli- 
fier enables the fire chief to shout instruc- 
tions to ground crews from the plane. 
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Slow-Motion Pictures Analyze Golfer’s Swing 
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What's wrong— or right — with the golf- 
er’s swing is brought out clearly by slow- 
motion pictures filmed with scientific pre- 
cision by a “swing analyzer” developed at 
the New York Museum of Science and In- 
dustry. The visitor steps up on a circular 



observe his faults. A fundamental part of 
the analyzer is a cleverly geared ring 
mounted inside the light hood in front of 
the camera lens. By manipulating various 
control knobs, the movie operator can set 
this analyzing ring at the correct angle 






platform, takes three cracks at the ball 
from different angles, and two or three 

days later he can see the film projected and 



circle 












to conform with the golfer's position. Then 
if the golf club head swings outside the 
ellipse formed by the ring, the 
picture shows the golfer 
how he deviates from 
ideal rhythm. The image 
of the adjustable ring is 
designed as a standard 
for a good swing. If the 
club head does not fol- 
low the path of the ring, 
if the golfer pulls Up his 
head, twists his body, 
over swings or fails to fol- 
low through, the film tells 
him what is wrong. By 
studying his own swing 
with this analyzer, Rob- 
ert P, Shaw, director of 
the museum, has brought 
his golf score down from 
the low- nineties to the 
low eighties. Not intend- 
ed to replace the golf 
teacher or textbook, the 
movie helps the player 
study his own game. 




SLOW MOTION 
CAMERA 



BACKGROUND Z' 

\ ANGLES 

\ |(1o indicate anol* of iwi*; 



light shade 



PLATFORM 



MECHANISM FOR 

CONTROLLING 
ANALYZING 3 INC" 



ARROWS 

^Indicating d^ecOon of 



thtitum t diagram cf camera set~up at New York Museum of Science and Indus t ry thawing anatyztng ring 
which indicates on screen Uii rAy/hm of gcl( Suiinf.. Abov* w frame from slow-motton picture of swing 
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HOME could hardly be more comfortable,, and n4>t Half so healthful, as this attractive trailer 

Note awning used with trailer in background and the inviting outdoor furniture. 
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New. at top* and old at 

left, in trailaffp Tha latest 
equipment really it a com- 
fortable borne- on -wheels in 
which you can spend as long 
as you lile at scenic spots. 
Trailer at left it first built by 
Arthur G* Sherman, 



By Julian Leggett 



F ROM the time, only ten years ago, 
when it was little more than a big 
wooden hox perched precariously 
between two wheels, the trailer has 
come a long way. 

Just recently, an auto-and-trailer unit 
was t raveling i he desert road beside the 
Sal ton sea, witn the speedometer needle 
hovering close to seventy. As the driver 
picked up the telephone to inform his 
family in. the trailer that they were near- 
ing their destination, there was a loud 
bang. The driver felt a quick tug at the 
steering wheel, a sudden drag on the car 
Rut nothing else happened. There was 
no loss of control, no careening* Cau- 
tiously he set the brakes and brought the 

C’ QLVJ 0 4 Uj*duA*. < 



two vehicles to a stop* Investigation re- 
vealed that one of the trailer tires had 
blown out — at seventy miles an hour — 
yet not even a dish was out of place in 
the trailer's cupboard. 

ITad this happened in the earij* days, 
a serious accident might have followed 
that blowout* But today 's trailer is built 
for safety and comfort, carefully en- 
gineered to withstand the road hazards 
likely to be encountered at the high 



speeds demanded by the modem motor - a 
ist. Factory-const r acted models of the \ 



300,000 rolling homes on American high^ 
ways boast such features as : ( 

Quick-acting hydraulic or electric 

brakes; Qhamie! steel under frames 

7 , 






ragged bodies of oak, elm and airplane 
spruce; steel-clad plywood walls; spun 
glass or similar insulation ; ball-and- 
socket couplers that practically eliminate 
the possibility of the trailer breaking 
away from the tow ear; drop-type win- 
dows that disappear into the walls in- 
stead of swinging outward at eye level 
to create a night hazard ; cookstoves with 
steel safety shields and asbestos wings 
for protection against fire and hot 
grease; electric refrigerators that freeze 
ice cubes and retain their low food-pre- 
serving temperatures for fourteen to 
eighteen hours between stops ; steel rnh 
rail around the trailer at the lower edge of 
the body to afford protect ion from contact 



with trees; safe space and water heal- 
ers; electric lights; disappearing wash 
basins; soft, folding beds; screw- type 
ventilators operated from inside the 
trailer; screened and storm windows 
and even collapsible rubber bathtubs. 
Gasoline consumption, in pulling a 
trailer, approximates only one mile 
less per gallon than when the tow ear 
travels alone. One reason for this is 
that the modern trailer is lightweight. 
The trailer on which the tire blew out 
at seventy weighed only 1,100 pounds. 
Years of experimental building showed 
engineers that lightweight construction 
is not only the most economical but also 
the safest Most motorists have only to 
dose their eyes to picture yesterday's 
box-on-wheels swaying dizzily down the 
road behind the tow car. 

Engineers for the Covered Wagon 
company, a pioneer in this $25,000,000 
industry, point out that a trailer acts 
like a whip lash in going around curves 
because centrifugal force pushes it 
around like a boy playing craek-thc- 
whip. In negotiating a curve the trailer 
tends to pull sideways and to slew the 
rear end of the tow ear toward the ouf- 



AwNINGS, easy to put 
up and UU do^n, Send an 
ortra touch of hoWieynem to 
modern nailer, Relow, 
car hitch arrangement, 
showing ball at end of 
drawbar. Right, trailer con- 
nections. Note d o^bie-eyl- 
fflder hydraulic brajke unit 
and mount pin for c *f unit. 
Tubular tripod supports 
front of trailer end auxiliary 
chain, required by law, addsrt 
to safaty. 





side of the curve. So today s rolling home, eom- 
v bining light weight with equal strength, is built 
a little wider than the automobile, resulting in 
j '■ -y smooth travel at speeds up to, and sometimes ex- 
T.. eccding, a mile a minute. As every motorist 
' y knows, light loads are also more easily con- 
trolled. Some factories refuse to build trailers 
heavier than 3,500 pounds and the small-size 

S **" w trely weighs more than 1,500 pounds. 

3r important factor is braking. The hy- 
ystem is operated on both tow ear and 
r the same foot pedal t thus giving pres- 
every wheel of the unit. The Warner 
ystem is controlled by a fingertip lever 
“on the steering post of the tow r car. 
These brakes are installed on the trailer, entirely 
separate from the tow ear s brakes. Operated 
in conjunction with t be automobile’s brakes, the 
system affords a powerful, quick-acting means of 
stopping the two vehicles. In connection with 
electric brakes, the trailer owner may install a 
small attachment operated by a flashlight battery 
to lock the trailer brakes for thirty minutes. 
Tims, if by any chance the trailer should break 
away from the tow ear, this device would set the 
brakes automat icallv and hold the trailer long 




HaNOV storage com* 
partments |Tke the one 
at right have been en- 
gineered into the mod- 
ern trailer. Here fishing 
or hunting gear may be 
placed rri safety and 
forgotten until needed 
again. 

Protection for both 

trailer and the tow car 
i$ provided, below, by 
tent erected by camper 
in Yosemite National 
Part. There also Is suffi- 
cient space for the fam- 
ily to sit in the inviting 
shade. 





$hieM 'for jto^e cabinet, at 
loft* Ventilator, above itove. 
came? away smote artct 
Fumes, Center, if small chain 
is fert-ed, a safety device sets 
electric brakes on trailer. Bot- 
tom, simple railroad type 
coupling used on Covered 
Wagons. Coupler is locked 
to coupler half with throat 
latch, pins end a safety pin. 
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enough for the owner to atop, back up and re- 
establish the hitch and electrical connections. 

Experienced owners recommend the small 
trailer because it is comfortable, yet lightweight 
and therefore more easily handled in making 
or breaking camp. Today, one company is of- 
fering a trailer priced below $400, which has 
adequate cabinet space, plenty of shelves, a 
wardrobe room, sleeping a c com mod at ions for 
two, kitchenette with sink ten-gallon water 
tank and many other features. Seventeen feet 
long with steel imderframe, 1 ins trailer has com- 
bination six -volt and 110-volt electric-lighting 
system. Tt \r well sealed against the weather. 
Compared to the cumbersome trailer of the 
early days, this model offers real luxury at low* 
cost. 

Another tip to the trailer owner is not lo load 
down the rolling home with extra equipment. 
Veteran travelers pride themselves on how lit- 
tle they can get along with. OF course, if the 
trailer is not already equipped, these items are 
regarded as essential; 

Safe braking system; three-burner gasoline 
cookstove, because the fuel is easy to obtain 





from filling stations or from 
the tow car's tank ; small six- 
volt fan which may be 
mounted at the roof ventila- 
tor to speed up discharge ol 
fumes and cooking odors; fire 
extinguisher; some safe space 
heater- adequate sanitary 
facilities; electrical wiring 
strong enough to serve all the 
owner’s needs. 

Owners of carly-day trail- 
ers experienced a lot of trou- 
ble with the coupling. Fre- 
quently the hitch was unsafe. 
This hazard has been over- 
come by the ball-and-socket 
c o u p 1 i n g. The hitch is 
mounted on the tow T car by 
bolting and welding it to the 
chassis frame, instead of onto 
the bumper alone. Covered 



SlEEFY-TIME no longer is the dro^dect hour lor the troilerite for the davenport ii con- 
vertible into a soft bed (top), Decorative fence added to appearance of camp at Palm 

Springs,, Cafif. 




^ COMPANY Is whdt thfl modern trailer tra valor will havo almost any place k« goo*. for tkera are about 
300,000 rolling homes on the road. Here Is an attractive camp In a scenic spot. Note various forms that 

trailer construction has taken,. 



Wagon engineers employ a railroad type 
coupler which permits the trailer to be 
attached easily by backing the tow car 
into the coupler attachment without the 
necessity of raising the trailer drawbar 
above the coupler and then, dropping it 
down on the coupler ball, as is necessary 
with other types. The coupler is locked 
to the coupler ball with a throat lateh T 
pins and a safety pin so that it cannot 
come off, thus making for greater safety. 

In this connection, an “overload” or 
auxiliary rear spring is recommended by 
many engineers for the tow car* This 
spring does not come into play until the 
regular spring Is depressed to a certain 
point. Although the trailer may not put 
an extra heavy load on the car's rear 
springs, a passenger or two aft makes a 
big difference, particularly if riding for- 
ward in the trailer. The additional 



poundage quickly and permanently flat- 
tens the spring arch, resulting in rough 
riding and sometimes in actual damage 
to the car. 

Insulation has brought a new degree 
of comfort and cleanliness to the home 
on wheels. The latest models are com- 
pletely insulated, even the floor, wheel- 
housings and roof ventilator* The insu- 
lation supplements an air space between 
interior paneling and exterior walls, 
Spun-glass wool, in the form of a con- 
tinuous blanket backed by a layer of 
waterproof paper, is used by some build- 
ers, being placed in the sidewalls and 
roof* There is also a half-inch layer of 
insulation in the floor, a heavy layer of 
felt over the wheelhousings and a half- 
inch layer of insulation under the tops 
of roof ventilators. Thus, the trailer is 
( Continued to page 128 A) 



“Anti 'Stall Slots'’ Give Plane Better Control 



Searching for a way to 
prevent wing tip stalls 
that make large transport 
ships hard to manage at 
slow flying speeds, Lock- 
heed engineers recently 
cut permanent slots 
through the wing near 
the leading edge, and 
then put the plane through 
exhaustive trials. They 
found that the slots, be- 
sides completely elimi- 
nating wing tip stalls, 
permit positive lateral 
control well below the 
normal stalling point 
The slots increase the 
speed of air across the 
wing surface, providing a 
steady flow at the trailing 
edge where the ailerons 
can act effectively against 
it. There is no reduction 








in cruising speed* but top 
speed is decreased two 
miles per hour by the 
slots. They do not inter- 
fere with,, de-icing hoots. 

iLcr'y 

Motor- Driven Lawn 
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Top t tufts of yarn u.ifd during 
toward leading edge yn plane 

“ wJb 



indicate air farther out ri- /lowing 

slats 
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Mo tor -driven and eas- 
ily operated by one man„ 
a lawn rolling machine 
designed by a Connecti- 
cut man reduces the cost 
of maintaining large 
grass -covered areas. The 
machine weighs a ton, but 
is unusually flexible in 
operation, lending itself to 
such uses as rolling the 
lawn on inclines. An acre 
of lawn per hour can be 
rolled with the machine. 



Demonstrating ham power roller may he used in maintaining: lawns 
sloping ground. The mocfiiyc rails one acre per hoar 



on 



fs one «:r« per t 
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CThe G erman govern- 
ment radio station at 
He rz berg, Saxony, has a 
mast 1.111 feet high + re- 
puted to be the tallest 
structure in Europe. 
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“Blister” on Camouflaged Plane Houses Gun 




Here xs a tnttitiuflaged morpldne rn during a ZS t OOO-mite demonstration tour of Central aftd 

South American eeuntries. N&te the '‘blister** houting the machine gunner amidships 




Camouflaged to blend with l he colors of can countries. A "blister" in 1 he top of the 

mountainous terrain, a Lockheed military fuselage* near the center, protects a ma- 
plane recently made a 25,QQQ-mile demon- chine gunner as he sits behind the weapon 
stration tour of Central and South Ameri- and provides visibility in all directions. 

d ijktf . 

Big Boat Motor Mounted Aft Lessens Noise and Fumes 





Controlled from inside &oaf, thit big meter is in- 
stalled at stern of boat to reduce norsc and fumes 



Mounted at the stern as on smaller out” 
board motorboats, an engine available for 
hr,r.t ™*mers delivers twenty -ei§[hl to thir- 
rnree horsepower. The aft position 



c 



lessens noise and prevents oil fumes anefc 
exhaust gases from reaching the passeiw 
gers. Steering and other controls are han- 
dled from inside the boat, 

L <5^ 5 

Old Violins "Speak” Better 
Than New Instruments 

V 

Studies show that an old violin of excel- 
lent quality will vibrate or “speak” when 
held in the outstretched hand, if one speaks 
to it from an appreciable distance, Dr. 
Frederick A, Saunders of Harvard Uni- 
versity reports. An old instrument, such 
as the Stradivarius and Guamerius, picks 
up enough energy from the sound waves 
to vibrate. This means, Dr r Saunders says, 
that the player, when doing a very rapid 
passage, may just succeed in making an 
old violin speak properly through the 
whole of it, while a slight balkiness of a 
new violin might prevent him from get- 
ting through it successfully. Modern in- 
struments do not speak as easily as old 
violins, the studies showed. Seeking a 
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dSTi.*iS!S5 r iS^ Seven-Screw Unsinkable Ship 

Hits Eighty-Mile Clip at Sea 



than new ones, possibly 
because some of the con- 
stituents of the wood ma 
have evaporated with 
time or because vibration 
has broken down some ol 
the cell walls in the top 
plate of the violin so that 
the wood has become 
more flexible than when 
it was new. When the real 
changes are determined, 
Dr. Saunders says, it may 
be possible for science to 
age wood artificially to 
get the best effects from 
a now instrumei 

n . 
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Hedee Trimmer 



Works Like 



jPump 



gun to speed 
new hedge trimmer en- 
ables the user to trim 
faster with less effort and 
fatigue than when ordi- 
nary shears are employed. 
The cutting bar has nine 
stationary teeth and four 
moving blades, staggered 
so only one blade is cut- 
ting at a time, making it 
easy to clip the toughest 
hedge. The trimmer is 
par lieu larly r ccomm en d - 
ed for shaping and deco- 
rative work, 



Fufo views of seven- motored “Nassau Clipper ^ unsinhtible ship which 
skims surface at tap Speed and is designed to makt eighty miles an hoar 



Cutting the shrubbery with the aid of hedge trim- 
operated like ^.pump-action gun 



There was launched at Brunswick, Ga., recently an “un- 
sinkable ship whose seven propellers, turned by seven 
engines of a total of 2,150 horsepower, are expected to drive 
it on ocean waters at eighty miles an hour. At rest, this 
unusual vessel draw T s twelve feet of water, but once under 
way it rises to skim swiftly above the sur- 
face, Eighty feet long and twenty -two feet 
wide, it has two decks accommodating 
more than 200 passengers or a 300-ton 
freight cargo, The hull is one-fourth steel, 
three-fourths Dow metal, and the upper 
deck is covered with a streamline housing, 
On each side of the shallow keel the boat 
has concave undersides* The builder has 
contracted to construct a similar 2 00 -foot 
ship with a speed of eighty miles an hour 
to haul fruit, vegetables and passengers 
between Texas, Florida and New York, 
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A ilfuxt merit * on ifie mandril engine ate sd critical 
that only the most up-to-the-minute equipment f cir- 
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JF YOU want more gasoline mileage or 
at least the maximum you can expect 
from an efficiency .standpoint, the problem 
generally must be looked at from the 
standpoint of the fuel used, the mechanical 
condition of the engine and automobile, 
and the way the car is driven. 

First, gasoline is important Modern en- 
gines give their best performance on pre- 
mium fuels, so, if a motorist uses cheap 
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fuel or even some of the regular grades his 
engine must be tuned down to those fuels 
rather than up to the performance possible 
with premium fuels. The slight extra cost 
of premium fuels is offset in most cases by 
much better engine operation and greater 
intervals between service operations. 

Volatility has much to do with general 
engine performance and to better under- 
stand it let it be assumed that commercial 





WAecJ permits Cnr pufrer to srf if anything ip 

Wrpnf f above f. Rights sketch of haw tester Works. 
Bottom, what ear turner secs in small mirror an ma- 
chine. lVftFels at left are obviously out of alinement ; 
those at right haw been corrected. Note haw images 
af front wheels are drown together by the mirrors 

KiiMilint s are made up uf three parts called, 
light. medium and heavy fractions. 

Different liquids vaporize at different 
temperatures. Water, for instance, vapor- 
izes at 212 degrees. Likewise, light frac- 
tions of gasoline completely vaporize at 
temperatures up to about 180 degrees, the 
medium fractions from this 
point up to about 250 degrees 
and the heavy fractions above 
250 degrees. 

Gasoline containing too great 
a percentage of light fractions 
vaporizes rapidly through the 
fuel tank vent and the carbu- 
retor. This causes poor mile- 
age. In addition, too high a 
percentage of light fractions 
may cause bubbles in the fuel 
lines, called “vapor lock,” 

If the heavy fractions pre- 
dominate, the engine will start 
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hard and it will take long- 
er for the engine to warm 
up. There also may be 
excessive dilution of the 
crankcase oiL 

It is important to use 
fresh gasoline if you want 
more mileage. Gasoline 
which has been confined 
in an unsealed container 
for any length of time is 
apt to have high gum 
content. There is a small 
amount of dissolved gum in all gasoline 
which does no harm, but if there is too 
much gum content it will not vaporize in 
the engine along with the gasoline but 
forms a sticky deposit in the carburetor, 
intake manifold, or on the intake valve 
stems and such parts. This sticky sub- 
stance, absorbing oxygen out of the air, 
gradually hardens like varnish, usually 
causing considerable trouble. 

Present-day cars have engines designed 
to give their maximum gasoline perform- 
ance and mileage on fuels of high octane 
rating* 

Octane is an indication of the anti -knock 
value of a given fuel expressed by an arbi- 
trary numbering system. In the laboratory 
specimen fuels are tested for octane value 
hy checking their "pinging” or knocking 



tendencies against mixtures 
of iso-octane and normal hep- 
tane. Iso-octane is a liquid 
having the highest known 
anti-knock value, normal 
heptane, the lowest value* 
The percentage of 3 so -octane 
to normal heptane that pro- 
duces a knock or ping equiv- 
alent to the fuel being tested 
is called the octane number of 
the fuel. For example, sev- 
enty parts of iso-octane and 
thirty parts of heptane indi- 
cate an anti-knock value of 
seventy per cent. 

The rise in compression 
pressures of modern engines 
has had much to do with the 
need for anti-knock fuels. 

Some fifteen years ago the 
average compression ra- 
tio of engines was about 
four to one, while today it 
is over six to one, with 
indications that it may go 
higher. As compression 
ratios of engines were in- 



Top, locating fraiibte UJifft modern fune-up equip- 
rnent. Center* instrument for attaching to ignition 
distributor Olds in tuning engine. Bottom, testing 
Vacuum advance of distributor 
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creased the engines were prone to 'knock/' 

Automotive engineers some year? n^o 
.studied what goes on in the combustion 
chamber of an engine when it operates 
under all kinds of conditions. It was found 
that the flame of combustion starts at the 
spark plug and travels at a uniform speed 
from tills point across the combustion 
chamber. There is a gradual increase in 
pressure and then suddenly a new flame 
starts up opposite the spark plug. The two 
flames move toward each other with 
rapidity and the gasoline burns so fast 
it is like an explosion* This results 
very high pressure developed at a 
rale* The pressure rises so fast that 
place while the piston is still on its 
compression stroke or at top dead center* 
The piston cannot use the great pressure 
thus developed and receives a Kammcr- 
like blow instead of a powerful push. The 
result is a sharp metallic-like knock which 
Is transmitted to the piston pin* connecting 
rod and engine bearings. Blown gaskets, 
split piston heads and broken spark-plug 
porcelains often result. 

When this knocking takes place the en- 
ergy from the burning gasoline is devel- 
oped so fast that the pistons cannot use it 
to advantage and much of the energy is 
lost to the cooling water, causing over- 
heating and a general waste of power. An 
engine that knocks or pings always wastes 
power and this means fuel waste* 

In order to get an even burning gasoline 
many experiments were performed and it 
was found that by adding tetraethyl lead 
to the fuel the knock could be eliminated 
completely. Naturally the tighter the air- 
gasoline mixture is compressed before the 
spark takes place to ignite the charge, the 
greater the power developed. Ordinary 
gasoline, however, explodes too soon if it is 
compressed beyond a certain limit, Add- 
ing tetraethyl fluid to the gasoline allows 
of higher compression without knocking. 

Prom the standpoint of the mechanical 
condition of the engine three things must 
be considered in getting maximum fuel 
mileage — compression, ignition and car- 



burction. No amount of adjustment in ei- 
ther ignition or carburelion, or both, will 
have a marked effect on gasoline mileage 
and good performance generally, if the en- 
gine compression is low, The higher com- 



Eyeshade Worn Like Specs 
Cuts Glare from All Sides 
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Excessive eyestrain suffered while read- 
ing is greatly reduced by an eyeshade 
consisting of two cups fitting over the eyes 
like glasses. Designed primarily for stu- 
dents, the shade works on the same prin- 
ciple as a lens shade for cameras. 

C ' it - 
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Twin Lamps in Telephone Base 
Light Dial for Night Calls 



Two lights set in a special base for the 
telephone give plenty of illumination from 
both sides of the dial for night operation. 
Since the bulbs require little current, the 
lamp can be used as a night light 



Cuplike shades reduce glare from sky or indoor light 
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Night lights on phone end fumbling in dark for dial 
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Slot Machine Weighs Letter 

Then Stamps and Mails It 
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type oxygen mask which already has been 
installed on air-transport planes for high- 
altitude use. The mask can be used in the 
patient’s home as well as in hospitals, and 

makes unnecessary the large oxygen tent 
which costs from twelve to twenty -five 
dollars a day. Because of the efficiency of 
the mask, it also can be used to give helium 
and oxygen inexpensively for the relief of 
asthma. One patient desperately ill with 
rheumatic heart disease improved imme- 
diately when treated with oxygen with the 
■ mask T which, not a cure itself, bolstered 
the patient's recuperative power. 



Slot-machine port office weighs fetter, then stamp* 
it and deposits it when proper coins are inserted 



"Twin-Nine** Aircraft Engines 
Power Giant Flying Boat 

Tops in air-cooled aircraft engines is the 
eighteen -cylinder, 2,000- horsepower mo- 
tor just completed fay the Wright Aeronau- 
_tical Corporati on with the aid of army air 
corps engineers. Virtually two nine-cylin- 
der engines built on a single crankcase and 
using a common crankshaft* it is a double- 
row, radial type and develops 500 more 
horsepower than the fourteen -cylinder 
Wright Cyclone which was its forerunner, 
and which had the highest power rating 
previously given an American air-cooled 
radial motor. Two of the new engines 
form the power plant of the new Consoli- 
dated flying boat which made its baptismal 
flight recently with fifty-two passengers 
and a crew of 



An automatic post office in itself, a coin 
machine being tried out in the New York 
general post office tells you how much 
postage your letter requires* then stamps 
and mails It for you. You slip the letter iri 
a slot, turn a knob and instantly the letter ± 
is weighed and the required postage i^-vj 
shown on a dial. Next you insert the prop- 
er coins in slots at the lop, drop your letter x 
in the mailing slot and the postage paid i£ 
printed on the envelope, which then falls J 
into a box. Since it does not require can- 
cellation, the letter is speedily on its way. 



Oxygen Mask for Use at Home 
Reduces Cost of Treatment 



Administration of oxygen to patients at Moet built in 

an economical cost is the promise of a new America is this eighteen-cylinder engine 
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Ray’ Locomotive Shows What Makes It Go 
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Shopmen of the Chicago an 
Eastern Illinois railroad sliced up 
Jj a locomotive to show the public 
what makes the wheels go ’round. 
At the touch of a button, a guide 
in Chicago's Rosenwald Museum 
1 of Science and Induslry starts the 
big drive wheels turning and you 
see the piston moving slowly back 
and forth in the cut-away cylin- 
der, and above it the action of the 
^ * - valve that alternately feeds and 
' exhausts steam. Colored lights in- 
side the “phantom” cylinder 
change to represent the phases of 
intake, expansion and exhaust, 
and corresponding lights in a dia- 
. *■ ‘ gram above the exhibit help to 
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explain the operation. 



Trick Mirrors Show How 
You’d Look in Glasses 
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You can choose eye glasses to 
match your personality and pro- 
+ file without even trying them on, 
It T s done with mirrors. You gaze 
into a box-like arrangement of 
sem i - transparent mirrors at the 
New York Museum of Science and 
k Industry and see yourself in a pair 
of Chinese spectacles. Turn a knob 
S and a set of modern glasses ap- 
pears on your face. All the latest 
styles arc shown in turn. 
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“phnn tom" faeGmoOVe and ctoSCap of c^find'er as piston moD« 
forward, steam entering at left and exhausting from head end 



Motor Bike Adds Third Wheel for Package Deliveries 
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With two wheels installed in place of single /ronf wheel, this 
motor tfleyele eart Carry large box of parcels for delivery 
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During business hours it’s a tri- 
cycle in reverse. For pleasure 
riding, it becomes a motor bicycle. 
Invented by a Milwaukeean, the 
vehicle is a combination affair; 
when used for delivery of parcels, 
a box is fastened to the open sec- 
tion in front of the tricycle, and it 
is steered by two front wheels* 
These wheels and the frame are 
easily removed to install a single 
front wheel matching the rear* 
The motor weighs twenty- three 
pounds, burns fuel oil and gasoline 
and drives the bike 100 to 140 
miles on one gallon. 
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IF YOU are one of the several hundred 
thousand who are building a new 
home this year you can count on getting 
much more for your money than you 
would have ten or fifteen years ago. The 
trend is toward lower-priced houses, 
partly because it doesn't cost so much 
to obtain many of the conveniences that 
were expensive in the past. 

Such things as indirect lighting and 
stainless-steel working surfaces in the 
kitchen, a stall shower as well as a tub. 
wardrobes with sliding doors, Venetian 
blinds, overhead garage doors with fin- 
ger-tip control* find electrically oper- 
ated gas or oil heating furnaces are 
moderately priced today. Heat insula- 
tion is less expensive and air-condition- 
ing costs are coming down. 

Simplified architecture that avoids 
excessive ornamentation on one hand 
and the stark severity of modernistic 
lines on the other is the trend. Bright 
patches of color on the exterior are be- 
coming popular and your house may 
have a colored door or possibly a white 
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Erecting sections of prefabricated jj iyu'antJ house f top ) pod inexpensive modern home, which is 
Ughtcd tmd contains more convenances than older houses that t ost more EJH build f bottom i 1 



or blue roof. A light culoy msteacr of; 
dark one on the roof helps keep our sum 



and other permanent materials afe bud 
into them* The market contains wide va 



tner heat. A good way to lighten up a dark 
hallway is to use a skylight, filtering the 
light through a pane of orange glass. 

Building materials are not cheap hut 
you will get your money’s worth because 
many materials have been improved for 
greater permanence. New paints and com- 
position roof materials resist the elements 
better than ever because asphalt* asbestos. 



rieties of new fabricated materials, and 

contractors have learned new ways of us- 
ing old materials. Lightweight concrete 
mixtures that arc warm to the feet are used 
in place of flooring in some homes. 

There are many things that you can do 
to cut down building costs without sacri- 
ficing quality. As a rule frame or frame - 
and-stucco buildings are the least expen - 
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sive. A local contractor or 
ei building -supply house 
is the best source of ad- 
vice because material and 
labor prices vary in dif- 
ferent parts of the coun- 
try. A new home should 
meet the minimum con- 
struction specifications of 
the Federal Housing Ad- 
ministration as a guaran- 
tee of sturdy construction. 

Generally speaking, the 
cost of a homo should be 
about two or two and a 
half times your annual 
salary, A good rule of 
thumb is that eighty per 
cent of the total invest- 
ment should be in the 
house with, the balance 
representing the cost of 
the ground. 

There are five basic 
suggestions for building a 
bargain home. A square 
or rectangular shape is 
the least expensive to 
b u ild. A 1 1 unnecessa ry 
comers both inside and 
out should be avoided* 
Roof lines should be as 
simple as possible with no 
com p lica L ed co ns tr u cti on . 
Space devoted to hall- 
ways should be held to a 
minimum. The house 
should be designed to 
make full use of stock 
sizes and standard lengths 
in structural materials, 
and stock doors, window 



Resurfacing aid stucco building f top ) i Comparison of old and new kitchen 
designs ( center J t showing Aow moJurn o/ranfement saves steps for house* 
wife j and interior of inexpensive modern home (bottom } 





sash, and other stock items 
should be used. 

Reducing the amount of 
space wasted in hallways is a 
part of modem design as well 
as a way to save. Also mod- 
ern and less expensive is the 
use of a large living room 
with a secluded dining alcove 
opening from it instead of two smaller sep- 
arate rooms. 

The basement can be eliminated by us- 
ing one of the new types of gas floor fur- 
naces, Such heaters ha ve their own chim- 
neys and circulate only fresh clean air into 
the rooms* If extra storage space is needed 
it is cheaper to provide for it in a larger 
garage than in the basement. Foundations 
for a permanent home need to be concrete, 
On sloping sites the foundation should be 
protected by installing drainage tile to di- 
vert water away. 

In wall con struct ion 
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Attaching SoTtnd-absorbcnt material to studu {top, m'h 
forms for low^eost house f center 1 ; ho* -roam form su 
and sheathing ceiling with sound - abtto 



bird r &-ey£ view of concrete 
nded in air (bottom, left) 









under the roof? V^iuilation^noula' al- 
low circulation of air under the roof in 
the summer time to reduce the heat 
load. There are: numerous insulating 
materials, flexible mats, sheets, panels, 
and aluminum foil. It is cheaper to in- 
sulate a home at the time of construc- 
tion than later* and adequate weather- 
stripping, close -fitting doors, and other 

home warmer in 



details help keep 
winter and cooler in summer, A well- 
insulated house stays ten degrees cooler 
in the summer. 

In arranging for a fireplace, it should 
not be located near an entrance door or 
where eross drafts sweep past it, A 
shallow fireplace throws hut the most 
heat. Scientifically designedjjictal forms 
that insure perfect draff are 
on the market and some of 
these contain air -heating and 
circulating chambers that ma- 
terially increase the amount 
of heat that a fireplace radi- 
ates into the room. In chim- 
ney construction a saving can 
be made by using ilue lining 
S ^ > surrounded by only one 
thickness of brick or other 
masonry, the space between 



dows in large areas rather than in small scat- 
tered units is recommended. Comer windows 
follow the modern trend and allow more 
disable wall space for placing furniture. To 
reduce waste, rooms should be designed to 
use framing lumber only slightly under 
standard lengths. Tongue-grooved subfloors 
two inches thick laid directly on steel girders 
properly spaced are cheaper than thinner 
subfloors supported by many joists. 

Flat roofs require; the least amount of ma- 
terials. A low-pitched roof has less area and 
hence costs less than a high-pitched roof. 
The roof is the weakest part of the house in 
admitting or releasing heat and the best place 
for insulation is probably under the attic 
floor, sealing the rooms below from the space 



Fireplace heater (top); c uji cr^te house 

tinder construction ( center J onj titling room of 
modern iuio-siory house (bottom). Note tree” 
hanging staircase in booh ground 
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the lining and the brick being 
filled with cement mortar and 
containing reinforcing rods ex- 
tending the full height. 

The dimensions of kitchens and 
bathrooms should be planned with 
the size of the tile to be used in 
mind, as a change of a few inches 
may eliminate patching. 

Another subject that it pays to 
study ahead of time is that of the 
finish for interior walls and ceil- 
ings. Plaster, wood, wa 11 board, 
plywood, and a host of other ma- 
terials are available. Wearing 
quality and upkeep should be 
considered as well as appearance. 

Cost reduction in plumbing can 
he obtained by grouping all 
plumbing fixtures close together. 

Careful planning of switches 
and outlets helps cut the cost of 
the electric installation although 
it is better to have too many than 
too few outlets. 

The life of a building depends 
to a large extent on the condition 
of the structure under the floor 
and inside the walls, Thai means 
that adequate ventilation under 
the floor is important to reduce 
moisture. Ventilating openings on 
opposite sides of the house, near 
the comers, permit air to circu- 
late and keep the structure dry. 

Watching costs in home build- 
ing makes important savings pos- 
sible but many owners are apt to 
be dissatisfied later if they cut 
costs too closely. For many years 
the construction industry has been 
doing its best to build satisfactory 
homes at less expense, and for a 
long time builders have been pin- 
ning their hopes on some sort of 
prefabricated home that they 
could merchandise. 

One of the latest ideas in 
‘'packaged'" homes is to use plas- 
tic and plywood panels of stand- 
ard sizes. Such panels completely 
waterproof, are satisfactory for 
either exterior walls or interior 
partitions. In one type of con- 
struction such a wall consists of 

(Can tinned to pagu I 25 A) 




Receiver Dressed in Glass 

Shows Secrets of Television 



Phantftrr\ -tike television set gMiV&sr public close-up vie v) of mys- 
terious parts that the owner u'ouf d n^er see in h is receiver 



Some of the secrets of television reception are 

disclosed to the public by a glass-encased receiver 
exhibited by RCA at the New Yo rk Worlds Fair, 
Although it is not in operation, those who see the 
set gain an impression of the genius out of which 
grew such an involved and intricate piece of magic 
in this newer field of radio. 
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Daylight Loader for Bulk Film 
Feeds Miniature Camera 




Miniature camera own- 
ers using the inexpensive 
bulk film can load it with a 
daylight film tank just put 
on the market. Ordinarily 
bulk film would have to be 
loaded in the darkroom, 
but this daylight loader 
holds 300 feet of thirty- 
five -millimeter film. The 
magazine to be loaded is 
placed in a special cham- 
ber in the tank, and the 
film is fed into it through 

a light trap. A hand crank winds the film. Outside 
the tank are two counters, one showing the amount 
of film remaining in the tank, the other the amount 
of him being loaded Into the magazine. 
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Alec Templeton, Mint! 
pianist, trying oat the 
N o (!oc ft or cf. Bela w. 
electric organ, occupy- 
ing small space in the 
home , is capable ii s 
producing 253 million 
different shades of tonv 



M USIC is an art. the making of instru- 
ments a. science. That may explain, 
in some measure, how Laurens Hammond 
has been able to invent the electric organ 
and the Nova chord, even though he can- 
not play a piano. 

By inclination and training, the unmu- 
sical Mr. Hammond Ls an inventor. On his 
desk is a large binder full of patents that 
have been issued to him. The first one. 
dated 1912, is for a barometer he developed 
when he was but sixteen years old. His 
earlier efforts were in connection with 
Diesel engines, three dimensional pic Lures, 
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and novel stage-lighting clTects, but the 
turning point in his career was his syn- 
chronous motor. He used it as the heart of 
the first electric clocks he made in a small 
room over a store building in Evanston, 
111., and almost overnight there was a na- 
tional clamor for them. The shop mush- 
roomed into a large plant. 

Hammond started looking around for 



other fields in which his delicate mecha- 
nism might be put to work. A combination 
clock and calendar was his first adaptation 
and this he followed with a synchronous 
phonograph motor, and finally the electric 
playing-card shuffler. 

But Hammond's main inventive dish — 
the electric organ — called not for a Bach 
or even a Leopold Stokowski, as you might 
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engineer with a thorough ground- 
ing in the laws of sound. 

Didn't music depend on physics? 
If one tone could he produced w ith 
electrical impulses, as was the case 
with the dial signal on the auto- 
malic telephone, why couldn’t oth- 
er tones of the scale? 

The inventor proceeded to work 
out a practicable way of producing, 
varying, and swelling sounds elec- 
trically. Ninety-one allernating- 
current generators of the electric- 
clock type, each operating at a 
different frequency, were rigged up 
to a synchronous motor. Thus, at 
the touch of a key, electrical vibra- 
tions would generate the sound, 
which could be amplified to any de- 



Top, Inventor Hammond rrheckinp a frequency retponse curyfi. 
Ce.ntei% made up of electrically controlled insfru- 

sfrinj tass, violin, Spanish guitar and the hiovackord. 
Bottom , instrument used it i checking tones of the Nova chord 
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a year and never got out 
of tune. Home organ mu- 
sic, once a luxury, began 
to be heard in small 
homes. Within a few 
months, more than 800 
organs were sold. 

Two years ago Ham* 
mond T after seeing his 
electric organ carried to 
more than forty foreign 
countries, went to work 
on a second electric in- 
strument, the Nova chord, 
the successful develop- 
ment of which has given 
the musical world food for 
conversation and specu- 
lation the last few months. 
Contrary to popular 
belief, the talented off- 
spring of the electric or- 
gan is not designed to 
imitate any regular in- 
strument and according 
to Hammond, its full po- 
tentialities are not mani- 
fest in the familiar melo- 
dies now being played on 
it But until music in line 
with its versatility is 
written for it t the instru- 
ment,, which might be 
mistaken for an old-fash- 
ioned spinet at first 
glance, must remain a 
musical mimic. Played in 



non-klmctric instrument (right) 
a cdtlo-horn. Bottom, another H 
neu) insJ rument , the vibra-harp t 
ho* the sound of u f\p*rF but is 
played li. 



Tone* of the N oDachord (above) 
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sired volume. The nine- 
ty^one tone wheels* Ham- 
mond found, were capable ^ 
of producing approxi-^" ‘ 
mately 253 million shades * ^ 
of tone. 

Musicians were im- 
pressed, Here was a new 
sound-producing agency 
the first important one to 
come along in several 
thousand years. What 
was more* the sound 
source was vibrated in a 
manner never before attempted, 
way that made possible the abso 
lute control of the physical 
tics of each tone. 

Composers and concert artisl 
who normally sniff at 
music applauded the electric or- 
gan. George Gershwin bought the 
first one, other musical headliners 
followed. 

For the price of a grand piano, 
churches unable to buy pipe or- 
gans found a substitute in this 
compact instrument that used 
about ten dollars worth of current 
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the manner of a piano, it yields 
not only piano and harpsichord 
tones but simulates the effects of 
the violin, cello, French horn, Ha- 
waiian steel guitar. But in place 
of pipes* reeds, strings, hammers 
or vibrating parts, it has circuits 
of ordinary vacuum tubes. 

From the viewpoint of an en- 
gineer, Hammond feels the devel- 
opment of musical i nstru m cn ts 
should lie in the direction of 
making them more flexible and 
versatile so that composers and 
musicians will have new tools 
permitting them greater freedom 
in the expression of their art, 

“An artist,” he points out, “who 
is going to paint a picture buys a 
canvas and a box of pure color 
paints. The canvas has no lines on 
it and he mixes every shade of 
color himself. What he paints is 
entirely his own doing. He would 
scorn any offer of mixed paints 
such as ‘flesh pink' or ‘sunset red/ 
The musician, on the other hand, 
has never been able to get mu- 
sical instruments which have not 
been voiced’ by the maker of the 
instrument. The builder in his 
shop has picked the 'nice tone 7 to 
put into the instrument, and the 
musician must be satisfied with it 
or by some other builder’s fine 
tone. This is simply the ‘flesh 
pink’ idea in a different form, and 
for this reason the composer has 
never enjoyed the freedom of the 
painter, 

“Naturally, too much freedom 
may not produce the best results 
immediately. An instrument which 
is flexible enough to allow the 
musician to explore new possibil- 
ities in beautiful tone colors, will 
also permit him to blunder into 
horrid noises. This, however, is 
the exact way in which art makes 
progress," 

Already composers, young writ- 
ers with fresh vision, are seeking 
to combine the resources of the 
past with the new music materials 
engineering science is making 
possible. 



Man-Made “Hot” Lightning 

Is Now in Mass Production 




Surge generator nn test line at Westinghousa plant produce* 
artificial lightning 0 f 1 ,500 t 000 volts per microsecond 



Until recently, artificial lightning was like the 
natural flash m everything except that it would not 
start fires. Cold lightning at throe million volts 
would splinter a transmission line pole and dent a 
metal sheet, but never caused a blaze* Now 7 West- 
inghouse engineers have developed “hot” lightning 
and put it in mass production. Bringing into play a 
low-current, long-duration discharge, they pro- 
duced a ligSitning stroke that set fire to a haystack, 
fused sand, and burned through metal. “Cold” light- 
ning fails to ignite targets because it lasts less than 
100 millionths of a second. The low-current “hot” 
lightning lasts 100 to 1,000 times as long. The dis- 
charge is released through a series of coils in oil 
to slow up its rate of flow. With the apparatus at 
Sharon, Pa„ Westinghousc produces 1,500,000 volts 
per microsecond, using it to test transformers* 



€A London bus tire rolled 150,000 miles before it - 
was retreaded and then went back into service, 
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Aurora Borealis Is Captured 
in a Neon-Filled Glass Tube 



/. unnotiis path of electrons in gas- filled tube is curved by mas- 

net simulating creation of flitrqre horeah* by magnetic pole 

Scientists have captured the aurora bo- 
reotis in a glass tube- Using a large glass ^ 
bulb filled with neon gas, Dr + M_ E, Bell of^J. 
the Westinghpuse Research Laboratories 
Bred electrons into it with an electron % 
^gun H1 similar to that used in television re^ 4 
ceiving tubes. The electrons bombarding 
the neon gas atoms left a luminous path in 
the bulb, and by turning a magnet in the^'j 
upper side of the tube Dr. Bell was able 
make the electron trail loop back on itself. 

The luminous curve illustrated the 
of the earth as a giant magnet deflecting 
streams of electrons which emanate from 
the sun, producing the aurora borealis as 
they collide with gas molecules in the at- 
mosphere high above the magnetic pole. 

* 

, * s *+ * 

Iodine Needed for Plant Growth 

from Spinach to Yeast 

After ten years of experiments. Prof. 

W. L. Rogers of Oregon State college be- 
lieves that iodi riels essential to the health 
and growth of plants from bacteria to 
spinach. Iodine seemed to be necessary 



for chlorophyll formation and is 
highly concentrated in spinach 
and head lettuce, but even yeasts 
appeared to thrive better with a 
dose of iodine. The plants were 
grown in soilless cultures and one 
part of iodine in two to four mil- 
lion parts of water w'as sufficient. 
The professor thinks one advan- 
tage of using seaweed for fertiliz- 
er, a common practice on sea-* 1 
coasts, is the addition of iodine tq 
the soil. 

X y-P — ^ 

Non-Skid Ladder for Auto 



Does Not Mar Finish 



With vacuum cups to hold it 
firmly in place* a sturdy 
ladder supports the weight of 
man cleaning or painting the 
of an automobile. There is 
danger of slipping, as the cups 
not let go until released by lifting 
the rubber ring. Scratching 
marking the car’s surface is 
mated by using the rubber cups. 
The ladder is made in two sizes* 
three and one- half feet and five 
and one-half feet > 






Rubber Cups of strong ladder holding Workman grip 
side of far and will not s(tp or mark Car *S finish 
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‘Littleville’ Complete to Wired Model Houses 




Left. another vie cr s/iowing ship 
Caniii, jfram e/tt'iiJor and a numht r 
of the buildings, ^ofv the mod el 
train. Lire U. closeup of grata ele- 
vator ttff/l ship in place for loading 



u Littleviflc, fnd rt " is a town 
in mi mature fmi7( by William 
Murray. Traversed a aide- 

uialk for sightseers^ it includes 
im smart business section, a 
residential section, a farm «n*i 
dj ship canal on (i /Tont 

model vessels. The house-, 
are wired and the village may 
6c converted into a brilliantly 
illuminated midget tVandvr- 
land at nigtit 



/Kiai'ct visitors inspect 
"Lit t lev HU” Left, 
playing with a model 
vessel an the ship cumil 
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Slotted Vacuum Nozzle 
for Venetian Blinds 



Photo and drawing: show how sioffe d attachment for 
rct’uum cfeanef /its over slats of Viffltlmrl blinds 

Venetian blinds can be vacuum -cleai 
with an attachment specially designed 
the purpose* The slotted nozzle cleans 
sides of the slats at once, 

A# - 



miniatures in his home workshop which 
can be “read” with the fingers. Maps and 
globes which he produces in relief enable 
sightless people to learn the relative sizes 
and positions of the continents! countries 
and oceans; coastlines, rivers, mountains 
and towns are also in relief and can be 
identified by touch. In some maps toy 
ships* guided by metal grooves, indicate 
courses of trade routes. Names appearing 
on the charts are duplicated in Braille on 
small aluminum tabs. An index in Braille 
helps locate places indicated on the map. 
Models* likewise* contain Braille tabs 
properly placed giving the names of vari- 
ous sections or parts, and aid in imparting 
a knowledge of the shape and proportion 
of large structures like the Tower Bridge 
of London, The historical sailing ship 
“Santa Maria/ 1 representing another an- 
gle of the craftsman's work* has a hull of 
wood and sails of aluminum, Many of the 
maps and models have been presented to 
institutions foi* the blind in Australia. 

Q « . . gy, 

Camera Worn Like Wrist 
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Relief Maps Made for the 
Are Lettered in Braille 



Helping the blind gain clearer concep- 
tions of the shapes of objects such as 
bridges, boats* and even maps* is the hobby 
of a businessman in Australia who fashions 



Relief globe studied by two blind pupil* and . right, 
European map with Braille tabs cun be read by touch 



Sighting the tiny u wri& ^ watc h" camera which holds 
a t hit- ty-r&ix- frame film despite its size 



Latest in the line of miniature cameras 
is a tiny affair worn like a wrist watch. 
Sighted easily by raising the wrist to eye 
level, it carries a load of thirty-six expo- 
sures despite its diminutive size. It has an 
f4,5 lens and a focusing scale graduating 
from one foot to infinity* 
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SNAP THEM 



It's easy enough to make 
good snapshots of hah *** ; 
rt‘s when they grow up 
(inJ ti’temc camera-con- 
scious that t rouble 
Telling Bobby to ** stand 
wry still while / snap 
.vour ptciup-tf " 1 has ruined 
many a film. Either snap 
them on the sly and cap- 
ture a naturo/ playtime 
pose, or enlist the child as 
your assistant , keeping 
his attention i penned on 
his play instead of himself 



Tell Betty you u?«nt to 
phoiog rap h t he biggest 
soap bufrjifc she eon 
and she’ll forget herself in 
her interest in producing 
a bubble lor you. Put em- 
phasis &n the action, not 
the child. Playing wiff; 
pel’s, (lUiJJfnjl bfocfcj. Me 
telephone,, pi on a* doUs — 
these activities make the 
youngsters forget camera 



Pictures don't always need faces. That snapshot 
aboi’e tells a story of ehddish curiosity far better 
than any “ head-on " studio portrait. The fireside 
silhouette is always a pleasing study; place a pho- 
taflaod bulb in t he fireplace back of the subject 
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Marker for iFallen Seaplane 

Is Visible Ten Miles * 



and over again, it Is difficult to recognize 
it. Scientists are learning new things about 
the human voice and languages by revers- 
ing records. Many of the sounds you think 
you emit in speaking a sentence are actu- 
ally omitted* elided or clipped. 



Boat Rowed Facing Forward 
with Geared Oar Holders 

Enabling boat users to face forward and 
see where they are going as they row in ^ 
the conventional manner, a new device to 
which, the oars are attached is mounted on 
each side of the boat. Reverse action of the 
oars is made possible by two combination 
gears in each oar holder* The usual row- 
ing stroke is used, the oars moving forward 
by extending the arms and backward in 
the power stroke by drawing in the arms. 
The device consists of a bracket* which 
may be mounted on rowboat* canoe* skiff “ 
or dinghy, and a platform assembly of the 
two gears and shafts onto which the oar 
and oar handle are attached. When not in 
use* the oars may he folded at either side 
of the boat, or the platform assembly may * 
be removed from the bracket by pulling 



Floating rtf AT an airpfartc down at sea this ball murk 

er be (rtlfbl* ^ rescuers mites away 



Adding to safety of Hying at sea, iv 
chrome -plated* ball has been developed to 
be carried by seaplanes to help summon 
aid in case of a forced landing or crash. ^ 
The sphere’s ninety-one facets reflect sun 
light and flashlight rays for a distance of 
about ten miles, guiding searchers to the 
position of the luckless craft. If the 
wrecked ship submerges, the ball will re- 
main afloat and can be used as a life pre- 
server by survivors. The ball is carried in 
a special compartment atop the plane. 



Your Voice in Reverse Sounds 
Like Foreign Language 

If you’d talk to a wax disk and then play 
the record backwards, you’d never recog- 
nize your voice. Probably you’d take it f . 
Choctaw or Chinese, The first impression 
of reversed speech is that of a foreign la: - 
guage spoken very rapidly. Even though 
you play the same word backwards, over 

5. KJ. AxUUiMu mca 



oars folded. Note tfie gears . fJoffom* pars in 
use with boatman facing f orator d 
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out a pin, permitting stor- 
age of the oars under the 
boat seats. In use the oars 
cannot fall out of the boat 
because the pin keeps the 
platform secured to the 
bracket. Use of the gear- 
ing results in greater le- 
verage which increases 
power and speed in row- 
ing. Other features in- 
clude quiet operation, 
elimination of neck and 
shoulder strain and avoid- 
ance of obstacles in the 
boat T s path. (\ g 

Headlamp on Jack 
Aids Repairs 
in Darkness 

For operation at night, 
a handy jack for the serv- 
iceman has a built-in 
headlight. It is operated 
by a button on the handle 
grip and is powered by 
flashlight batteries, 
adapting it to use in re- 
pairs on the road, in dark 
garages and where strong 
lights overhead cast shad- 
ows under the automo- 
bile. The jack cannot be 
lowered while the me- 
chanic is under the car 
because its release valve 
can be locked with a key 
which the mechanic puts 

in his pocket. 

* 

* 



Super~Powered Flying Boat 
Boasts a 10, 000 'Mile Range 



Headlamp enables repairman to place the jack 
properly under car in the dark 

^ 4r l . k \ 
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With i-Wflf iVcIv small winns far so Vast a flying boat, this ship uns lifted 

eatdy from the water by ih two 2,000- horsepower atr- coated engines 

A (Vk 

Power ed by two of the largest air-cooled 
motors ever developed for commercipl air- 
craft, a flying boat that has just had its 
baptismal dtp in San Diego bay boasts a 
top speed close to 300 miles an hour. Built 
by the Consolidated Aircraft Corporation, 
it seats fifty -two passengers and is con- 
verted into a sleeper plane at night with 
beds for twenty-eight. Seventy-three feet 
from prow to twin tail assembly, the big 
ship weighs twenty-five tons and is twen- 
ty-two feet htgh from keel to top of the 
engines. With its motors at their most eco- 
nomical cruising speed of 195 miles an 
bourse plane has a range of 10,000 miles. 
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By Samuel Wesley Lang 

pr F l KAPPED 500 feet down in a 
A Michigan mine, forty-three 
men waited, almost hopelessly, 
in the darkness, w o n d e r i n g 
whether help eon Id reach them 
in time. 

On the other side of a for^ 
mi da bio barrier of rock shaken 
from roof and walls of the shall 
by the cave-in, rescuers fought 
to clear a path to the entombed 
miners. From several directions 
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the crews advanced slowly- — 
too slowly, it often seemed — as 
they broke down solid rock 
with dynamite and then cleared away the 
debris with shovels and even bare hands. 
Finally, just as the 130th hour ended, one 
rescue squad shattered the last wall — -and 



Ready to shoot ( left >, a blast that bears i-eramUjmce to a for- 

est fright) and ramming powder into face of coaJ mini: (bottom ) 



their shout of triumph was echoed by a 
feeble cry of joy from the victims. All of 
the men were removed to safety, exhaust- 
ed and broken by the ordeal but still alive* 
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SAVER 




That is only one of the many instances 
in which dynamite, popularly considered 
a destructive agency, has played the role 
of lifesaver, according to the U. S. Bu- 
reau of Mines. Back in 1930, while three 
men were examining an abandoned mine 
near Moose river, Nova Seolia, a cave-in 
cut ofT their escape to freedom. Volunteer 
crews, working in relays over a period of 
ten days and using dynamite freely, sunk 
a shaft to a depth of more than 100 feet. 
Several days before they could be taken 



Mu*t id £ Oft rouif fon- 
trol project { above) 
flj-jtf (right) break- 
mg up the ice on a 
frozen stream 
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Lcft t .selOn# blunt charges at 

S'fc of ncnjLi ci flirt- Be ip cu, btou?- 
ing tip a con tfe up m t*! factory 
building. Circle> oi*u; of 
doming (film yife just Os- 
blast utus set of K Bottom, 
preparing charges for fej-ra/f' 
iVlJ ^irnp coal off fscc 0/ mine 
rhfto LDurti'^y du Pont coiuipftny 



from the pit, the 
were given a new lease 
on life by food lowered 
through a diamond drill 
hole* Then came the res- 
one of all three* One vic- 
tim died as the result of 
long exposure in cold, 
damp surroundings, but 
the other two survived. 

Today the boom of 
blasts is heard from one 
end of the country to the 
other as dynamite is 
ea lied upon not only to 
save lives, but also to protect property. 
Use of the explosive in this capacity be- 
gan many decades ago. Hell Cate, a treach- 
erous rocky pass lying in the East river, 



New York, was the terror of shipping for 
years — until dynamite was employed to at- 
tack the menacing rocks. The daddy of all 
blasts to demolish Hell Gate was set off in 







1885 when 288 T 93fi pounds of dyna~ 
mite sheared off Flood Hock well 
below the river’s surface. 

As early as 1375 dynamite was 
used to increase the depth of the 
rock-bound East river channel, a 
stretch of about sixteen miles of 
navigable water connecting Long 
Island Sound at Things Neck with 
the upper New York Bay. 

Then dynamite — supplemented 
by steam shovels and dredges — 
slashed through the Isthmus of 
Panama. Gone was the long trip 
around Cape Horn and with it 
battling the elements at the ex- 
treme tip of South America, 
Nearly 61,000,000 pounds of dyna- 
mite were required in the digging 
of the big "ditch/* 

Safe harbors and deeper ones 
for vessels of ever-increasing 
draft dot the shore lines of our 
Atlantic and Pacific coasts, thanks 
to dynamite. Channels of rivers 
may be navigated safely because 
dynamite has added depth or re- 
moved the lurking danger of reefs 
ready to stave the stoutest ship's 
hulk Miami, Fla., is one of the 
cities which owes to dynamite a 
port accessible to ocean-going 
ships. Coral rock was blasted from 
the door of a wide channel to pro- 
vide the depth necessary to safe 
navigation. 

When ships collide, or flames 
destroy, or storms wreck, there is 
sometimes another safety job for 
dynamite to perform. It is then 
that the explosive is put to work 
to clear channel or harbor of 
sunken craft, or demolish drifting 
derelicts. 

Breaking up a submerged ship 
is not always difficult for the ex- 
perienced submarine blaster. 
There are exceptional cases, how- 
ever. Take, for instance, the ill- 
fated S.S. "Alden Anderson, ?l 



British artillerymen on maneuvers t nearing cfotft-foOmJ steel 

helmets '‘sprouting** greenery to blend with surroundings 



One glance would indicate that army men are 
borrowing ideas from spring stylos in women’s hats. 
The purpose, however, is not floral beauty but cam- 
ouflage. The steel helmets of Britain's Royal Artil- 
lery troops are covered with cloth to ifrhich green 
sprouts can be attached, blending them into the 
surrounding shrubbery. 
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Flashlight Incorporated into Battery 
When Burned Out 



Made to sell so cheaply 
that it may be discarded 
when burned out, a new 
flashlight now on the 
ket incorporates battery, 
switch, reflector and lamp 
in a unit. No case, either 
metal, fiber or plastic, is 
necessary. The flashlight 
lasts a surprisingly long 
time. Its low cost makes it 
possible to have several for 
use around the home T ga- 
rage and office. 



Steel Helmets Sprout Foliage 
to Camouflage Artillerymen 



about ten years ago. This tanker, 
fully loaded with oil, caught fire at 
a dock at Martinez, Calif, A huge 
torch, the vessel was towed into 
Stiisun Bay. For seven days the 

(Continued to page 114A) 
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Fireboat \ *ours a Lake on Elevator Blase 

Chicago's new Diesel" fir efroal pubrped ' 



gallons of water at l(T r OOO gallons a minute on a 
recent grain elevator blaze, enough to fill a ninety- 
eight foot tank 566 feet high, 
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Fast Pleasure Cruiser 




Like Plane 
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Characteristics of the airplane have been 
incorporated into a pleasure motor cruiser 
by Anthony H. G. Fokker, the aeronautics 
designer* Smoothness of motion, lightness 
of weight, reduction of vibration and dis- 
s'ipatiun of noise, as applied to the boat, are 
features of the streamline craft, which has 
inclosed airplane-type engines and a struc- 
ture made of light, strong pi) wood and 
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Philippine mahogany. Controls are so ar- 
ranged that the owner may direct both 
speed and the course from several points 
on the boat. Thus, as he stands at the bow, 
harpoon gun ready for action, he may 
change speed and turn the boat to right or 
left by means of dual control hand instru- 
ments connected by cables to motors and 
steering gear if ji school of fish is discov- 
ered near by. The boat 
has space for a twenty- 
four foot tender with a 
smaller boat nesting 
within and for a small- 
size automobile. Measur- 
ing 110 feet three inches 
over-all, the craft cruises 
at sixteen to seventeen 
knots, but boasts a top 
speed of twenty-nine 
knots. Power is derived 
from three engines, one 
an 8 00- horsepower Vim- 
alert and the other two 
600- horsepower Capitol- 
Wright Typhoons, super- 
charged. A housing and 
“slumber-type* 1 mufflers 
help to suppress engine 
noise. Rubber engine 
mounts enable the boat to 
attain speed with mini- 
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Head-on and Side uiflu?s of the Fokker croft it Would Appear plowing through the Water t drive n by 
three powerful aviation Cover the fprWard deck can be opened with the boom 
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mum vibration. (f Rubbertex” 
ally air cells, placed over much of the aft 
bottom of the hull and around the screws, 
reduce barnacle formation and act as pul- 
sation absorbers. A cover over the forward 
deck may he opened by means of a boom 
to permit removal of the automobile and 
to allow the small boat to be launched. 
The craft includes accommodations for 
guests, bathing facilities, a library and a 
fireplace. Every room has a plug-in radio. 
In the dining room is an aquarium map 
mounted vertically, with gold fish swim- 
ming gracefully over* the topographic ef- 
fects. Many parts of the Fokker boat were 
first built irt 41 mock up” style, following the 
familiar airplane practice of constructing 
out of light materials before applying the 
design to a permanent installation. 
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pads: liter- Metal ‘Doughnut* Life Buoy 
Is Lighter Than Cork 
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Details of Color Film Magnified 
by Illuminated Viewer 



All the fine de- 
tails in a slide or 
color transparen- 
cy are brought out 
clearly by an illu- 
minate d viewer 
that enlarges the 
image. The instru- 
ment accommo- 
dates the usual 
two-by-two inch 
mounted film slides, holding them at a 
convenient aijgle fr>r inspection. 



At left is new duralumin lifesaVer shaped tifce- ci>" 
p ( o nc fire, in contrast Witfi conuentionaJ cork r in$ 
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Doughnut-shaped life proserve vs 
duralumin are taking the place of the con 
ventional “torpedo can” buoys on the 
beach at Santa Monica, Calif. Thirty per 
cent more buoyant than the old type, the 
metal life preserver will support four aver- 
age persons in the water and has an indef- 
inite service life. It weighs three pounds, 
compared with the twenty -two -pound 
cork ring which is more quickly destroyed 
by the elements. Nineteen inches in diam- 
eter and five inches thick, the new life pre- 
server is made of two pieces of duralumin. 
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Farmer^ Car Pulls Plow over an Acre in Three Hours 




Instead of hitching up 
a horse or tractor, one 
farmer harnesses his au- 
tomobile to the plow. One 
man drives the sedan, 
keeping the car wheels 
on one side in the previ- 
ous cut of the plow; his 
partner handles the plow. 
In that way they turn an 
acre of ground in less 
than three hours. The 
plow is attached to the 
rear bumper with a chain 



at the side toward the 



Family sedan Aaujj a plow oat 



ground in less than three hours furrow being turned. 



a plow ovpr an acre of: ground in Jess than three hours rurrow being tut 
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Photo left Vlas taken with 
ultruviotet tight only, white 
photo above is the same scene 
tahen with infrared rays 

tAc hate. From com- 
parative photos tihe these, 
astrsflaiMtfi fetu-n much of 
i atmosphere on Mars 
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MARS JUNES, IMA 



Bv R, S- Richardson and Glenn C* Moore 
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tJEVERAL months ago thousands of peo- 
^ pie in tho United States became panic 
stricken when they heard on the radio that 
men from Mars were invading the earth. 

At that time Mars was 223.100,000 miles 
away, almost the greatest distance possible. 

But since then the Red Planet has been 
drawing steadily nearer, until on July 27 
it will be only 36 s 030 f 000 miles away, the 
closest approach for fifteen years past and 



for fifteen years to come. From a fp nt 
speck of light. Mars has grown until £nw 
it appears brighter than any star in the 
whole heavens- — a glowing ball of fire low- 
in the southern sky. 

Gazing at our nearest neighbor in space - 
this summer, we cannot help wondering 
what kind of a world it is. What strange 
things would we find on it? How would 
wc feel there ? 
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ON KARS A 10 FT 
JUMP WOULD 
REQUIRE LITTLE 
EFFORT BY 
ANYONE 



MARS m JULY £?. (939 
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EARTH 
JULY a?, 1919 



. JUNE 5,193-9 
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Circle (left), drawing of surface of Mara* Bottom , 
posed photo showing how man might appear on 
Mots, drawings pffu^frnf e dlfferenet that 

Mars' low gravity would make in athletic ability 

Astronomers have milch to learn about 
Mars, but they do have a very definite 
knowledge of certain weird effects that an 
Earth man would experience there as the 
r esu 1 1 of conditions that are actually 
known to exist from the most recent and 
the best established astronomical studies. 

If we were able to reach Mars, perhaps 
by space ship, it would be advisable to doit 
a gas mask connected to a tank of air be- 
fore venturing from our aircraft For al- 
though Mars is known to have nn atmos- 
phere sixty miles m depth, it is lacking in 
oxygen, and may oven contain gases that 
are highly poisonous. Also a high-pow- 
ered rifle might be handy, for we have no 
idea of what dangers might await us. 

U n do u bte d J y o u r fr r st sen sa t i nn on & t ep - 
ping outside and stretching our legs would 
be one of amazing lightness. After a few 
careful trials, we would find that a leap of 
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ten feet in the air required 
practically no effort at all, 
and that we could still 
land without hurting our- 
selves. Similarly* we 
could throw a rock the 
size of our head sixty feet, 
and broad jump forty feet 
with ease. The task of 
unloading the space ship 
would be quite easy! for 
we could shoulder 3D0- 
pound sacks of provisions 
without much exertion. 

In reality we would be 
no stronger than at the 
start of the journey* but 
the force of gravity on 
Mars is one-third of that 
on the earth* and there- 
fore we would seem to be 
three times stronger. This 
would be a great advan- 
tage if any creatures of 
Mars attacked us, for if 
iheir strength is propor- 
tional to the force of 
gravity to which they are 
accustomed, we should be 
the equal of three of 



them. And if there were too many of them 
to fight, we should also be able to run 
faster than they can. 

The low force of gravity would probably 
cause some ludicrous sensations at first. 
For example, we w T ould have to make a 
distinct effort to sit down. On bending 
over, we would discover that the old fa- 
miliar force we have alw ays relied upon to 
poll us down the rest of the way is not 
there any more. And on pouring out a 
drink, the water would drift lazily through 
the air as if it were in a slow motion pic- 
ture, We would also have to set the glass 
down very gently, for only a slight jar 
would be enough to splash the water out. 

Suppose you had brought along 
an expensive pendulum clock that 
had been adjusted carefully be- 
fore leaving, and a cheap pocket 
watch for ordinary purposes* 
After twenty-four hours, if the 
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Top, left, rifle might cam* rn ftendy. Right, forty-foot jumps and f center, 
left > lifting 3&Q-pound weight be passible. Right, relative size of 

Mars Viewed with eye, with small telescope at id with Mt. Wilson lelitvOpC* 
Bottom, Mars photographed with infrared rays and ultraviolet Jiffftf 
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pocket watch read twelve o’clock noon, the 
pendulum clock would only hove gotten as 
far as three o'clock In the morning. No 
matter how many times you took it apart 
and put it together again it would still go 
on losing twenty-two and a half minutes 
per hour compared with the cheap watch. 

The trouble arises from the fact that the 
period of a pendulum depends upon the 
force of gravity, while the rate at which a 
spring uncoils does not. The only way to 
remedy the difficulty would he to make a 
radical change in the length of the pendu- 
lum* On the earth, a pendulum thirty- nine 
and one-tenth inches long will make a 
swing once every second, but it would 
have to be cut down to fifteen inches on 
Mars to swing once a second* Then the 
pendulum would drive the clock so that it 
would keep lime with the pocket watch 
just as it did on the earth. 

But even if the two clocks were made to 
agree, after about a week we would notice 
something else had gone wrong with them* 
Gradually both clocks would get out of 
step with the sun. That is* when the sun 
was highest in the sky so that we knew' the 
time must be near noon, the clocks might 
read two o'clock in the afternoon. In this 
case, the error would be caused by the 
difference in the rotation period of Mars 
and the earth, a day on Mars being thirty- 
seven. minutes twenty-two and fifty-eight 
hundredths seconds longer than, here* 
Therefore, a clock that goes twice around 
the dial in twenty-four hours would ap~ 
pear to gain about thirty -seven minutes 
per day on Mars* This would be an easy 
matter to fix by making a slight change in 
the rate. It is interesting to note, that the 
force of gravity and the length of the day 
on Mars are known by astronomers so ac- 
curately, that a space explorer could rate 
his clock with complete assurance that 
only a slight adjustment would be required 
after reaching Mars in order for it to keep 
perfect time there. 

The low surface gravity is caused prin- 
cipally by the fact that Mars is only one- 
tenth as massive as the earth. While the 
low force of gravity would give us a funny 
feeling at first* there is no good reason why 
we could not soon adjust ourselves to it* 
Certain other conditions, however, might 
prove harder to overcome. One of these 

f Con tiling f[ to page 123A} 



Masks for Amateur Movies 
Frame Picture on Screen 




Moeic^mnkinf* with the handed attachment which 

holds the various masks shown below 



Fade-in and fade-out effects and inter- 
esting frames for amateur movies are of- 
fered in a kit just made available. The va- 
riable iris, easily operated by one finger* 
makes the fading effects possible for the ^ 
amateur. Like the framing masks, the iris 
is available in several different designs. "" 
These masks slide into a frame at the front ^ 
of a five- inch-deep hood mounted before 
the lens* the hood itself acting as a sun- 
shade and holding the keyhole, diamond, 
heart, oval or other frame far enough from 
the lens so that its outline is sharp. The 
mask box is easily attached and centered, 
being designed for attachment to any 
eight or sixteen- millimeter movie camera* 

The movie maker may show on his screen 
a family closeup framed appropriately in a 
heart, a distant ocean liner framed as if 
seen through binoculars, an interior or 
garden scene framed in a keyhole. 




500-Mile Speed Sought in Latest Wind Tunnel 




View from (tbode of neu? wind 
tunnel. Below, sixt y-faot sphere 
tn which stability of planes if 
through the medium of 
model aircraft 



Latest step in the development of im- 
proved methods of solving aerodynamics 
problems is a nineteen -foot wind tunnel at 
Langley Field, Va. Experimental work 
looking toward the possibility of airplane 
speeds up to 500 miles an hour will be done 
in the tunnel, A steel sphere, sixty feel in 
diameter, is a part of the equipment. Hold- 
ing pressure of two or more atmospheres, 
the sphere enables research engineers to 
study the stability and handling of large 
planes as duplicated in small models. 
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eater Installed in Wall Eliminates Furnace Room 




Diagrammatic drawing of j fas heater built into UfutI, and photograph 
of finished Wall showing grilles for ait circulation 



Low- cost heat for the 
home or apartment i s 
provided by a gas -fired 
unit that is built into the 
wall of the room, elimi- 
nating the need for a 
basement furnace room 
and ducts, and saving the 
beat loss involved in a 
central system* The heat- 
er fits between the stud- 
ding and is plastered in so 
that only the four -stage 
manual control regulating 
heat volume and the two 
louver-type grilles are 
visible. Cold air is drawn 
from the floor through the 
lower grille and mixes 
with fresh air from out- 
side; heated as it passes 
around the radiator, it 
emerges into the room 
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through the upper grille. 
Two rooms can be heated 
by a single unit installed 
in the dividing wall with 
grilles opening on each 
side* Rock wool and met- 
al sheeting insulate the 
walls from the heater* A 
vent to the roof from the 
baffle “ plated firebox car- 
ries gas fumes outside* 
The heater has an hourly 
output of 25,200 British 
thermal units, p , r 
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Crewless Electric Rescue Boat 

Is Piloted by Cable from Shore 



7* 



Ait-Line Travelers 
Ride 81,058,127 
Miles in 1938 



Air travel on Ameri- 
can-operated lines both 
here and abroad smashed 
old records again in 1938, 
the number of passengers 
increasing twenty-one 
per cent over 1937 to a 
total of 1,536,111, while 
the number of revenue 
miles flown reached 
81,058,127, a five-per-cent 
gain. Air express rose 
more than five per cent 
to 9,452,600 pounds. At 
the close of 1938 there 
were 345 airplanes oper- 
ated by the scheduled 
lines* and they burned 
45,310,192 gallons of gas- 
oline and used 829,870 
gallons of oil last year. 
The air lines employed 
13,309 as the year ended, 
including 820 pilots and 
605 copilots T 310 steward- 
esses and 141 stewards; 
office employes, however, 
totaled 4,724, outnumber- 
ing all other classes, and 
3,415 mechanics and rig- 
gers were second in num- 
ber, Of the 104,984 sched- 
uled flights started, on 
domestic lines. 95.3G 






Preparing to launch electric life&aviftg boat which is navigated by remote 
CojitroJ by coast guardsmen on shore through imptilifs h T V cable 



Plowing through the surf without a crew aboard her, a 
seagoing “robot boat steers unerringly toward a ship in 
distress, carrying a lifeline and rescue equipment. Powered 
by a storage battery, it makes ten knots, hauling through the 
water behind it an insulated cable through which the coast 
guard crew on shore sends directional impulses guiding it to 
it? goal. The electrical rescue craft is undergoing tests at 
the San Francisco coast guard station. _ - 

1 H 7^~ 



Electricity furnishes the Jrivingy>o"wer for "a huge inicSt--. \ f— 
capable of hauling a seventy-ton pay load of coal, which is 
in service on a four-mile road between a mining pit in ^ 
Hume, Mo,, and the tipple. Traction motors joined to the 
two rear-end drives receive their energy from twc^_Qeri- . 
e raUEleclvic gener ators^which are connected directly“to a - * _ 

>utane- burning Hercules engine under the hood of the 
truck. Total weight of both load and equipment is 103 tons. 

The trailer is thirty-fV^e feet long, and ten feci high. 
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Crwless electric. cal If. 
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IV////iy ftopJ 1 f transplanted to Mad Cross Aea^uflTfcrj in Cann., iliin'np J3JS /mrr*- 

cane. Wtlxon E. Sur^eif {bottom, toft} ti.'tis - awarded William S. Poley 4maftu/ j4uja/rf for 

outstanding work in hurricane* His sfnfifln maintained only contact b*tusecn Westerly, Mr L, and 
outside world , Emergency setup f right t with on tap of note 



ITURKICANES strike * . , rivers burst 
t X their banks and flood whole states * * . 

telegraph and telephone wires go down . * * 
* and a vast army of radio amateurs springs 
into action to supply all-essential com- 
munication to rescuers and to an anxiously 
- waiting nation. 

Aptly described as “minute men of the 
air” several years ago because of their 
work in emergencies, radio amateurs, or 
“hams” as they are often called, are fast 



becoming a trained army of radio opera- 
tors so that they may wage war on disaster 
more efficiently. An emergency corps is 
being formed, under supervision of the 
American Radio Relay League, the ama» 
teurs’ national organization, so that any 
new emergency may find them prepared to 
answer a “QRR,” the leagued “SOS,” 
Brought into being after the Ohio river 
flood in 1937 t the corps has for its general 
principles the coordination of amateur ac- 
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those areas where the plan has been in- 
stituted. 

When the ctly of Norwich, Con re, was 
struck by a record lined and an eighty- mile 
gale last fall, wire and power facilities 
were wiped out, Norwich amateurs, as 
soon as the peak of the wind had passed, 
quickly began to assemble their equip- 
ment, realizing that a major disaster had 
occurred and that their services were badly 
< Continued to page 122 At 
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tivitv under centralized 
control by local amateur 
appointees known as 
“a m e r gene y coordina - 
tors," Thai this plan is 
effective has already been 
demonstrated, first in the 
Santa Ana flood in Cali- 
fornia and then in the 
Ne w E s i gla n d h u r ri ca n e . 
in each instance, the tra- 
ditional tin e per fo r ma nee 
of amateurs in emergen- 
cies was far surpassed in 



Top , fiucfcfjf Short Wfrtfc Radio Associa- 
tion operating W&KC/8. C irate, W tST, 
Wcrsf Hartford, handling messages daring 
hurricane. amateur operators 

/line out for lunch during 1938 A. R. R. L, 
field day 
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Voice Booster Helps GuicT 
Explain Noisy Machines 



Cuidf's voice can be heard above machine noises b) 
visitors i ohen he Apeak s through portable ompMtf 1 



Twice as many people can be handled by.., 
a guide who uses a portable amplifier U_l., 
the factory where machine noises would. , 
drown out his natural 



voice, including 
batteries which are carried on the hips^j 
the equipment weighs fifteen pounds. Be- 
ing directional, it emits sufficient volume 
for a group of visitors without disturbing 
men at work. Strapped across the chest, 
the amplifier gives its wearer complete 
freedom of both arms. 



Pipe Cover Keeps Hot Ashes 
from Dropping in Car 

Fipe~smokmg motorists can eliminate 
ihe hazard of hot ashes dropping inlo the 



Tati floodlighting tauter can bt erected Qttickly. 
Rights arm swings down fa change Wbs 



watt bulbs, can be rotated to direct the 
light wherever it is wanted, and the tall 
arm is pivoted to swing downward for 
convenience in changing bulbs. In upright 
position the arm is secured by a padlock. 
The supporting legs are fastened by bolts 

ound. 



Sparks ctifi*t fly otii of pipe guarded b> r t^fs cot?er. 
Inset shows how stem packs ashes OS tobacco burn? 



etal slakes driven 
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Short Waves Pilot a Ten-Foot Model Airplane 

* 



Fop, left, assembling the radio-controlled 
plane, Fourteen-ounce tiuo-cyclc engine 
gasoline mixed with oil, developing onc^tlu 
horsepower at 4,000 revolutions per tninu 
Upper right, thu plum: in flight, and l tj n i n i; 
radio receiver to flve-meter ground trunxm 
ting unit which sends eomtroding impulses 



Joseph Raspunte* Brooklyn radio service 
dealer, spent fiPc veers buifdiftg u model 
plane six feet long with ten-foot MOfi 
spread that crin fly for nine minutes on 
luro-OufUftf fuel supply under rtrmsfi' con- 
trtyl. A telephone dial selector provides 
six control actions governing speed, stop, 
hanks, turns, etc. The top speed is tWen- 
tv-five miles an hour. The ship responds 
instantly lo radio siffiuifi within a l«io- 
fTlflC rtidicij. At toft, Ruspante watches 
test flight with Jacqueline Cochran, avia- 
trix, ut controls. Above, loading cells 
wh ic h energize ifitijncfs tonfrolifnif p^nrto 





Top, courjc of the " 1r" ti Stiff u irr jJn Ph unJ on 
nrj^/it camp. Betmr, the author with tin Tout’s 
catch of ti.ih an tfk' tropical can it of \iexieo 
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Dana and Ginger Lamb 

/-its, XvcftfctW, 

T ALL started as a tesi , Since child - 
hood Ginger and I had wanted to 
become explorers, but the mechanics 
of the thing had us stopped. There 
were no books on “how to become an 
explorer," We read accounts of many 
an expedition, but none explained how 
they did it, other than to mention the 
great expense, the vast equipment 
necessary, the tremendous task of 
transporting it, the unpleasant th def- 
ences arising among members of the 
expeditions, and Ihe difficulties with 
native port or s and guides. It all 
sounded very disheartening. 

If, however, it would be possible to 
go exploring without having to bother 
with bulky provisions and equipment, 
native guides, and all the Other im- 
pediments to a carefree vagabondage, 
how comparatively simple it would be 
to penetrate the unexplored regions 
of the world. 
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Above, portaging by oxcart, 
milt a from Water, Below, ca rV- 
ing a hardwood golf club, arid 
golfing an CfiCOS f&lcmd. The 
hag wins woven of palm fiber 

Then we had an idea. 
Providing food, clothing* 
and shelter in out-of-the- 
way places was nothing 
more than a problem of 
mechanics. People from 
the beginning of time 
have done it- — the Eski- 
mos, the Africans, the 
South Sea Islanders. By 
simple m e c h a n i c s t h e y 
had manufactured all the 
necessities of life out of 
the materials at hand. 
Why couldn’t we? At 
least, it was worth a try. 

As our testing ground 
we chose the west coast 
of Mexico and Central 
America* because its 
thousands of miles of jun- 
gle shores and rivers con- 
tained many areas marked 
unexplored. And that 
was the beginning of the 
three-year voyage in a 
sixteen -foot canoe. 

We chose the canoe not 
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enough to paddle easily when 
loaded with our equipment. 

That was asking a lot of a boat. 
We .sought the advice of a hoat- 
builder. “You can build a sail- 
boat/' he said, “and you can build 
a surfboat. You can build a canoe, 
kayak, or dory. But you want a 
combination of all those boats, and 
such an animal just can't be built!" 

So we went out into the back 
yard with a hose and a couple of 
shovels, and soon had a pile of 
mud eighteen feet long, four feet 
wide and three feet high. Then 
we started whittling out the form 



with any idea of u stunt trip, but because 
it was the mosl logical means of transpor- 
tation. The two of us could have handled 
a larger boat very easily, but we wanted 
to explore the shallow bays, rivers, and 
boo k con n 1 1 y . O b v i o us I y this wa s imp r a c - 
tieal with a larger boat, so we set about 
the construction of a craft suitable for our 
purposes. 

It was our first attempt at boatbuilding. 
We realized we couldn't just set up a stem 
and stern, bend a few ribs, tack on some 
siding, cover the results with canvas, and 
have a craft that would do the things we'd 
have to demand of it. Our craft must be 
a good surf bo at, a good sailboat, stanch 
enough to ride out storms* light enough to 
portage, husky enough to turn impromptu 
cartwheels in crashing surf and buoyant 




Top f the u Vogahorida tt ready for plywood decking. 
H u4f£ fiHilit of hickory and mahogany fastened with 
7 y 00Q (irflss jfrtU'f. Center, firemaking in prehis- 
toric way. Bottom , sailing toward a Mexican viifage 
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of the li craft that couldn't 
be built.’ 1 

When the mud form 
was carved down io the 
graceful lines that incor- 
porated the best qualities 
of the various boats it 
represented, wo faced our 
first problem. We had the 
outside dimensions* How 
to arrive at the inside di- 
mensions? Finally, taking 
several boxes of matches, 
we cut small pegs which 
were equal to the thick- 
ness of the ribs, siding 
and canvas of our pro- 
posed craft, and pushed 
them in all over the form. 
Then we shaved away the 
mud to the base of the 
pegs. This gave us the 
inside dimensions. 

Wc cut channels for the 
Stem and stem, keel hnd 
gunwales, and then using 
a sleambnx — an old fif- 
teen-gallon oil drum 
serving as boiler, and 
several lengths of stove- 
pipe for the “box" — we 
started steaming, bend- 
ing, and fastening. 

After several months of 
figuring out problems of 






Whert uJafer holes turned out to he dry, a Cdupfa 0 f 
old cans and a copper tuhu u^rc rigged -up to distill 
sea Waterj top. Ccnfer, shoving into the breakers. 
Below, gold prospecting imffc « /lanrfnnJe bojf 



construction as they came, setting over 
7.000 screws, breaking and discarding twice 
the material that went into the craft, we 
bad the hull completed. Decking over the 
craft with aiiplane plywood, we left a wa- 
tertight cockpit just big enough for two. 

We equipped the canoe with Marconi rig 
carrying 100 square feet of sail, paddles, 
harpoon and killing lance, and then started 
on supplies, The biggest job was condens- 
ing equipment to our limit of 150 pounds, 

With this completed we were ready to 
start— but not on the trip. Eighty per cent 
of the success of any expedition depends 
upon preliminary training. We spent over 
a year along the California coastline, tak- 

f Continued to page 3 1 £ A )■ 
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Robot Shows Man's Heartbeat 



*>- j 1 

tion, Dr, Price, who is directing 







Amplified in Sight and Sound 






government research in the crea- 
tion of new markets for farm 
products, is confident that within^ 
a year or two there will be engines 
operated by the explosive power 
dust from grain, starch, floui; 
other products of the farm. - ' 
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Lights Blink Slower, 
as Brakes Are Applied 

FlicWnlrefctop lights that blink ■ ‘ 



more slowly as the car itself slovftp 
down give a positive warning to 



the car behind that brakes are 



being applied. This flicker unit . 



is “synchronized" with the car 
wheels, being driven by thelijS) 
speedometer cable. The mechan- 
ical connection is made by insert- 
ing the unit between the speed- y 



omgter instrument and the cable. 
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Motor May Burn Gas orOil 
by Fitting Special Unit 



r/ifi tritnspartftt. lift; m'ic figure at a man drmonjrf rates visibly 
the Valve action of tit* human heart 

„ *g mjm Ur . XL ^ 

Human heartbeats are made both amdible and 
\ is: ble by a mechanical robot that reproduces and 
arnplih''s the actual rhythm of a man's heart. While 
an entire audience listens to the thumping of the 
7 human <l pump/’ the device records the number of 
beats and the amount of work done by the 
heart under various conditions, Then a 
life-Mzo transparent figure reproduces vis- 
■ ihly the action of the human heart valves. 

. •: a 



By equipping truck, marine or 
stationary engines with a newly 
developed unit consisting of car- 
buretor and cracking unit, the 
power plants can be adapted to 
burn gasoline or oil The motor 
starts on gasoline and begins 
burning stove oik a much cheaper 
fuel, after warming up + When the 
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Grain Dust Foreseen as Auto Fuel 



Grain dust and other farm products will 
be burned as fuel in the internal combus- 
tion stationary and automobile engines of 
the not distant future, predicts Dr, David 
J, Price, chief of the chemical engineering 
research division of the Bureau of Chem- 
istry and Soils, in the Department of Agri- 
culture. The first Diesel engine burned 
coal dust, and other solid fuels have proved 
successful experimentally in Diesel -type 
engines. One of the difficult problems has 
been scavenging the combustion chamber 
— ridding it of the ash left from eombus- 



-*Mfl 1J HE ” 0 R •.•JUjJlLIME 



switch for changing from one to the other 
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Primitive when compare*/ fn modern irrigating machinery f this water wheel 

still does 0 goad job on a Chinese island taken Japanese 

When Japanese soldiers took over Hainan island off the ^ 
coast of China, they found a giant old-fashioned water wheel -S 
being used to Irrigate paddy fields bordering the Nantu* H ^S 
river. Compared to modern methods of irrigation, the water 
wheel is crude, but it still serves its purpose in a region 
which few of todays engineering and mechanical marvels 
have been introduced* 

Butt? *- 



Air Passengers Five Times as Safe as in 1930 



Passengers on scheduled air-line flights in the United 
States last year were five times as safe as in 1930; the sky 
liners flew 22,308,771 passenger- miles for every 
fatality, compared with 4,000,^75 passenger -miles in 1930, 

n * 






motor is idling, it runs on 
gas, but whin it starts 
pulling in gear, it burns 
the oil. The change from 
oil to gas and back again 
is accomplished by the 
use of two carburetors, 
one of which is a part of 
the special unit, operat- 
ing independently, and a 
fuel switch that is con- 
trolled by thermostat. 
This switch changes from 
gas to oil when the engine 
reaches a temperature 
high enough for the oil- 
cracking unit to function. 
The conversion unit may 
be fitted to an engine 
f c w ad] us tm + * 
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Bull t'In Trash Chute 
Empties into Bag 
in Cellar 



Giant Old-Time Water Wheel 
Still Used on Chinese Island 



Handy disposal of 
household waste is pro* 
vided by a built-in waste- 
basket just invented, A 
galvanized iron chute cut 
through the kitchen or 
hall floor is covered by a 
, b inged lid. It empties into 
a bag just above the base- 
^ ment floor. Suitable in 
< the home for a laundry 
chute or -wastebasket, it 
^-■can also be installed be- 
. ' -hind counters in stores, 
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CEVEN men in the big Navy flying boat 
^ sat awe-struck at their posts watching 
the wild play of the storm. An uncanny 
- light of St. Elmo’s fire glowed around the 
©lane's how. The pitot tubes sticking out 
from the wings looked like flaming torches 
and the propeller tips drew circles of blaz- 
flame in the air. Lightning flush tv- lii 
up the interior as the fourteen-ton flying 
boat rose and dipped in the rough air, 
Close at hand but out of sigh' in the 
zero-zero tropical storm were thirteen, 
other patrol planes of the formation, The 
radio sets were shooting out sparks 
communication was impossible. Each pile 
had his orders and knew what to d 
Cloudbursts of rain poured on tb broad 
wing® and up at 15,000 feet, where some of 
, the planes had climbed, ice was erne kin 
; . off the pulsing de-icers and it was snowing, 
, Fur an hour and a half the fleM of bi- 
planes battled the high-alliiude 
they broke through the 
clouds, re-formed their lines in the moun- 
light and resumed their flight from S. n 
Diego to Coco Solo in the Canal Zone, To 

- the ninety-eight men in the aerial fleet the 

- A spectacular storm was simply an incident 
? 'Mn another long range mass flight, a \ online 



ting records for smashing through any kind 
of weather to gel to their destinations. 

“Planes will start going over the side at 
ten hundred, Rendezvous at 4 t 500 feet 
above Point Loma.” The order from the 
wing commander marks the beginning of a 
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storm. Then 



fr, r ’ operation for the husky patrol planes of OffieSHu s • i.c. 

’ s-the Navy’s aircraft scouting force. The lug T ° p ' bl * pat ™ { bpat ™ gear, bottom, 
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-onsolidated Pts I patrol planes are set— ' rough^ufattr taruting tests 
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typical flight, in one recent case 
n routine “ferry” job of Hying 
seventeen of the petrol planes to 
Hawaii, a 2,500 -mile non-stop 
High! from San Diego. At ten 
o’clock in the morning the big 
flying boats move down the 
ramps into the water, drop their 
beaching gear and move off ill 
slow climbing flight. 

Flying in a wide circle at the 
assembly point, the wing com- 
mander waits until the last plane 
has taken its place, then picks 
up the radio microphone that 
connects him with every pilot. 

'Take departure from Point 
Lorn a. Initial course 259 mag- 
netic- Indicated air speed 100 
knots. Planes acknowledge/' He 
checks the replies as he hears 
them. "Nine prep two aye aye. 1 ’ 
“Nine prep three aye aye." 
When the last plane has an- 
s we red, he gives the final in- 
structions. “’Take cruising dis- 
position/' Looking back through 
a window he watches the planes 
string out into loose formation 
at one side, 



Ors board each plane the men 
on watch settle down to their 
work, Two pilots, a navigator. 



■P' tot in cockpit of I*tl¥ flying boat ; NaVy patrol planes 
the clouds rn mass tang -range trans-oceanic flight, and interior 
of one at the huge all-metal flying boats, f Top, left , and feoff ofti 
p^nfnj: Warner Brothers ) 
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two radio men and two 
engineers make up a nor- 
mal crew and most of the 
men are proficient at sev- 
eral kinds of duty. Watches 
are four hours on and four 
hours off, the men off duty 
resting in hunks in the 
fuselage. Each plane is 
responsible for its own 
navigation as well as 
maintaining its place in 
the formation and the 
navigators report by radio 
to the wing commander 
every two hours, the for- 
mation thus getting sev- 
enteen individual checks 
on its position. 

The interior of one of 
these flying boats looks 
like no commercial air- 
plane you ever saw. Up- 
holstered seats, gay deco- 
rations, and the wide aisles 
of a passenger transport 
are lacking* The cabin 
c o m part me n 1 5 resemble 
the interior of a subma- 
rine more than anything 

el se. Water tight d oors and 



quantities of military gear complete the 
Illusion. 

Normally inter-plane radios are silent, 
but tw r o hours out from San Diego the wing 
commander spots a storm ahead and issues 
an order, “Heavy cloudbank ahead. All 
planes climb at 300 feet per minute to con- 
form to motion of leading plane. All planes 
acknowledge.” He levels off at 12,000 feel, 
1,500 feet above the clouds. From now on 
the navigators rely on sun sights alone for 
their positions, since they can no longer 
estimate wind drift by watching the sur- 
face of the sea. To shoot the sun a navi- 
gator points his octant at the sun through 
one of the plane’s windows* 

Another way the flight keeps track of its 
position is by radio. There are occasional 
surface ships down below the clouds as 
well as the three airplane 
tenders that have taken 
up stations 600 miles 
apart cm the great circle 
course. The radioman of 
the leading plane calls a 
convenient surface ship, 
learns Its longitude and 
latitude, and then takes a 
series of radio bearings 
on the ship to get his own 
position. 

Weather broadcasts and 



Top. looking oft in (tying boat, with prFof and assistant at their 
stations. Center t infigne at Patrol Scf ucidran jY me, fialfom, big 
(tying boats lined up of NhUhI Air Station at San Diego t Calif. f 
during f timing of "Wings of the Navy" 
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special weather details from ships 
at sea are received at the radio 
desk and are turned over to the 
pilots and navigators. For inter- 
plane communication by their 
personal radio equipment pilots 
reduce standard phrases to initial 
letters and use key words in place 
of the initials to avoid misunder- 
standing. In this code “Affirm 51 
stands for “A," “Baker” for “B." 
and “Cast” for “C ” “Prep" is the 
word for “P” and when a pilot re- 
ports “Nine prep one” he means 
“9 P 1,“ the Number One plane of 
the ninth patrol squadron. 

By this time it is well along in 
the afternoon and the 119 men of 
the flying fleet, bundled up in 
heavy flying clothes against the 
cold, are getting hungry. One of 
the men off duty in each plane 
goes to work in the galley. Hot 
soup and coffee are prepared on 
the electric ranges and scrambled 
eggs, bacon* and toast arc served 
on paper plates. 

Late in the afternoon the clouds 
begin to dissipate and the com- 
mander orders a slow descent to 
6,000 feet where the latest weath- 
er map shows a favorable wind 
will be found. By the time the 
planes have leveled of! again the 
weather is completely clear and 
the flying is smooth. By 5:30 the 
fleet is nearing the halfway mark 
and the navigators get their last 
shots of the sun. Running lights 
wink on as the sun sets. Pilots' 
compartments are darkened so 
that only the glow of the instru- 
ment lights is visible. From now 
on navigation is going to be easier 
because the navigators can point 
their octants at three or more 
stars to get a positive fix. Planes 
in a formation tighten up after 
dark to keep easier track of each 
other* If the leader enters clouds 
each plane goes into a slow climb 
and veers away from the center 
of the formation to avoid any pos- 
sibility of collision. 

The needles of the air speed in- 

(Ctmlimicd to page 1 Z6A > 



Gas Helmet Worn by Diver """I 



Gives Him Air under Water 



Diver leaning water oiler proving aMiitj' nf ga.\ helmet tte is 
fy supply ii rm#N iv'if/i <ifr war king heia u surface 



Boat repairmen and inspectors may get out and 
get under vessels if they wear a gas helmet devel- 
oped for fighting fires in fume-filled quarters, which 
recently has been adapted to underwater use. Re- 
cent tests by Federal bureau of marine inspection 
and navigation demonstrated its ability to supply 
air to a diver while submerged, 
bcT* - ' /*-♦ «- 



Food Mill with a Wnodep Roller 
Mashes Food into Strainer 



Mashing and straining 
foods are combined into 
one quick operation by us- 
ing a food mill with a 
wooden roller. As the han- 
dle is turned the roller ro- 
tates. pressing the fruit or 
vegetables through the 
strainer. It can be used for 
r icing potatoes or other 
foods Wit him t paring theip. 
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Low-Priced Small Camera 
Has Built-In Flash Gun 



Hs JR 






Baf Jerry opmrat ed flash bulb fits m tfip of camera 
and is synchronised with shutter 



Flash bulb and reflector fit into the top 
of a low-priced miniature camera that has 
its synchronizer built in, making '‘candid" 
flash -gun pictures at night available at 
small cost. You press a button and both 
shutter ancl flash bulb are released Sim- 
ple in design, the camera has universal 
focus and fixed exposure time, 



hands on a wrist 



Six-hand watch has nfony uses ifi sport uttd ttvfviiry 

JO * -L0 



just introduced, but that's only one of Its 
many talents. Primarily designed for av- 
iators but useful as well for timing Indus- v 
trial operations, radio programs, races and 
scientific work in the laboratory, it com-^ 
bines the features of a stop watch, a time- 
out watch, tachometer and several other * 
purposes. The long second hand, clicking . 
off fifths of a second, tells on the tachom- 
eter scale the speed in miles per hour of 
any moving object on a measured course— 
automobile, airplane, pigeon, i'unner. The 
dial is marked for speeds from sixty to 500 
miles an hour, but by simple computation 
the speed can be figured from a fraction of 
a mile to 18,000 miles per hour. Start the 
hand at the flash of a lightning stroke 
the appearance of gunshot smoke and stop 
it when the sound is heard, and the sweep 
second hand will indicate on telemeter's 
scale the distance in miles from the source..,’ 
of sound to the observer. The watch also^ 
has thirty- minute, sixty-second and ' 
twelve -hour registers, ^ 

^ 5 13 - f ^ 



Thermometer on Wall Switch 
. Is Handy to Read 

Tem^fte « 

changes in each 
room can he 
watched m a i e 
closely by install- 



A <\ 

H ^ ‘ Many-Purpose Wrist Watch 

Tells Speed and , , 

You can tell time to 



Ti 



W 
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ing switch plates 
with thermome- 
ters built in. The^ 

Inst rumen t s, v 
mounted on plates 
of conventional 
size,, register from 
twenty to 120 de- 
grees 
to 

^Shock* Is Grounded Out of Auto 
through Conducting Tires 



Passengers hoarding or leaving vehicles 
are protected against shock by pneumatic 
tires recently developed in Fran ce which 
provide a ground to remove electricity 
from the body. The new tire is said to be 
made of a rubber compound having a spe- 
cific electric resistance of less than fifty 
ohms per cubic ftentimetar, whereas Jhe 
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resistance of ordinary 
rubber compounds used 
in tires is more than 
100,000,000 ohms. Its use 
is of particular impor- 
tance on electric buses 
where a shock might be 
experienced if a power 
circuit became grounded- 
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Lock without a Dial 
Has Thousands of 
Combinations 



Without either a key or 
a dial, a combination 
padlock just introduced is 
practically impossible to 
pick. There are four pro- 
jecting tabs on each side 
of the padlock, and each 
tab has three possible po- 
sitions- Knowing thecom- 
bmatjon, you can move 
the tabs to the propet' po- 



Portable Photo Copier Folds 
Like aTrunk When Carried 



< 4 <* 



Picture tp copied is placed on shelf in right foreground whence it if rb 
reflected through camera lens, Inset, copier closed up like trunk 



Entirely self-contained, a portable photo copying machine 
now on the market is complete with camera having an ad- 
justable focus, spool of sensitized paper, built-in severing 
device that cuts paper to proper size, and all the developing 
chemicals. When folded for carrying it closes up like a 
trunk. It is not necessary to drain the liquids- The camera 
has a self-timer synchronized with the lights to turn them 
of! when proper exposure has been given. Material to be 
copied is held by the front of the case which drops down 
and can be adjusted vertically. Made in tw 7 o sizes, the larger 
unit weighs sixty-eight pounds and the smaller thirty- eight. 

y yd U- . 

Table with a Tilting Top Will Fit over Bed or Chair 






With a tilting top and adjustable 
height, a ** U” shaped table makes 
itself useful for a variety of pur- 
poses- The open end permits it to 
be used as a bedside or chairside 
lap table. The metal frame ad- 
justs for any height from twenty- 
f ou r to t h i rty - s ix i n ches „ The i abl e 
will support a portable typewriter. 



t Paint used in the United Slates 
every year would cover a fence 
500 feet high encircling the earth. 






Tiit-top table is adjustable in 



three ^ 





Center, the scooter facilitates cor 
(idfiVi-jj', Left, loading package 
sidecar, dbot'c. streamline mnd- 
bniutt dresses tip the scooter. 

Note the headlamp 

is . , ■ 



Production of mubrntj 
scooters is an infant in - 
dustry that fit growing 
fast. Left, threv-whcct 
Cur, one of the adapta- 
tions af the scooter 
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Last _y e o r onljv 

S,tit)Q mot or scoot- 
ers were turned out 
by all the com 
panics in the field. 
This year, one Chi- 
cago company ex- 
pect s to hut td 
IO,QOQ unrf^r rh.i 
motor scooter is a 
Sturdy little work- 
horse, as ti t 'li as a 
pleasure vehicle 
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Top, the scoettr eu«o ffafs fa 
Hfu in r/iis form. Center-, left, 
Uyji! delivery scooter. Right, 
trader attached to the Heartier 
make* p, ossihle cheap delivery. 
Parking on the sit/pi+iifi in «r? 
addit ional adtrant uge 






Left „ power plant and fr attaint ssinn 
honk tip of the typical itppfc^ 
Speeds around thirty- fit/e mile, per 
hour and super-economy arc tasi- 
fun x. Up fa ISO miles on n gallon 
at gasoline is possible^ W hat the 
future- holds for the scooter no 
manufacturer con predict. The fact 
t hat it h ax xuriitUcd the fad staec 
augurs well for its permanency as 
4i means of transportation 
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Double Barrier on Racetrack 
Ends False Starts and Backing 



and whose quality is de- 
termined by the relative 
amounts of sound power 
carried in various fre- 




quency bands. The speech 
analysis instrument splits 
the human voice into 
twenty parts, and by us- 
ing the buzz sound at 
constant pilch can make 
a sentence emerge as a 
chanting monotone. A 
slight shift changes one 
vowel sound to another, 
turning the spoken word 
“rat” into u rgt M or “rut.” 



JV Led rntv these podded Stolls with sate ffl front and bar in bach* horses ter 111 emergencies, It 

yw: r 

C TWo-wayb^ triers are being tried out at a Calif qrnia race - - ancy to enable its w T earer 
4^ t rack as a means of preventing the horses irom either mak-^ stay afloat if he 
ing false starts or backing away from the gate. The new^ caught in an undertow or 
gate is similar to the old type, padded to protect the horses, _ paralyzed by cramps. The 
and with a hinged front gate that opens when the starting ^ bladder is easy to inflate, 
bell rings, but a bar has been added in the rear to keep the Beginners will find it an 
horse from backing out of the stall. This assures n fair start aid in lqamiijg to swim, 
to all, and eliminates the need for several , . f 

assistant starters to hold the horses in the 
stalls, as is now necessary, 



Speech Is Only a Buzz and a Hiss" 
Electric Filter Shows 

Whether you’re a sweet girl graduate, a 
bellowing orator or an operatic tenor, your 
voice is nothing but a buzz and a hiss. And 
Bell Laboratory scientists have devised ah 
electric filter machine that can translate 
your speech into the quavering voice g£ 
an old man or that of a baby. The machirfe 
demonstrates that speech consists of two, 
variable streams of sound: the hiss, a nohha 
without pitch: and the buzz, whose pitch is 
determined by vibration frequency, whose 
intensity is fixed by the speaker's power* 



Cup with ‘^tife preserver" tif nape u;oufd lend enough 
bveyeney to iteep swimmer afloat until http arrives 
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Bridge Model Carved with Homemade Knives 




Model builder used razor blades and knivts of his oti^n making in constructing this Copy of Belabors 

river bridge. The model extends thirty feet from end to end including the approach ramps 





A « 

t: 



Using only razor blades and homemade 
knives for tools in its construction, Domi- 
nick De Gregorio o f Philadelp hia. Pa., has 
completed a thirtv^oet- paodel of the/Qel- 

11 /&(£ 

Portable Milker f 



aware river bridge. The builder spent 
more than 14, £00 hours and $1,000 in the 
making. Balsa wood was used in the 
bridges which is twenty-two inches high. 



With a portable milking 
machine and a pump on 
wheels* pipe lines for milk 
in the dairy barn are un~ 
necessary. The pump 
unit which draws milk 
from the cow and delivers 
it to the milking pail en- 
tirely under vacuum, 
weighs 1T5 pounds and is 
pow T cred either by 110— 
volt alternating current 
os r thirty -two -volt direct 
current, driving a one- 
third horsepower motor. 
A ground wire to prevent 
shock and a thermostatic 
circuit breaker which 
guards against motor 
damage from overheating 
are safety features. 
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Portable milking machine delivers milk to covered pad under yfiewwFn 
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I TNCLE SAM is dressing up in a blue 
uniform coat and a nautical cap to- 
day ♦ getting ready to go to sea after a long 
stay ashore. 

Shipyards are humming with activity 
for the first lime in twenty years* Big 
ocean-going vessels at the rate of one or 
more a month are sliding down to blue 
water* Seventy-two ships were on the 
ways at one time In American yards last 
winter* Fifty ships a year for ten years, or 
500 ships in the next decade, are projected 
for construction* New passenger liners by 
the score, fleets of sturdy freighters and 
squadrons of tankers are to be launched 

American shipping has been drifting in 
a doldrum because it lias been more eco- 
nomical to use the vessels left over at the 
end of the war than to build new ones* 
Meanwhile other nations have captured 
much of our normal trade. The merchant 
fleet lags fourth in ships, sixth in speed, 
and seventh in age among the eight prin- 
cipal maritime nations. Eighty-five percent 
of the war-time tonnage is now obsolete or 



Top, remarkable picture of riveter* at mark on bot- 
tom plates of the ( ' A mi ? r ic a , ' " Bottom, motor that 
spin s gyrocompass on big liner 
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'Mmfrica / 1 largest liner ever built «n thia eoi/nfrj. Circ/r, cadet on bridge adjusting weights 
representing cargo tonnage. Bottom, fifteen-foot Working made! of the “America" 
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worn out and the present 
building program is one of 
replacement rather than ex- 
pansion. New construction is 
being co-ordinated by the 
Un i tc. d-St* »t . ofr MaiiUma Com- 
mission. which in some cases 
is buffng tfit new ships in or- 
der to sell or lease them to 
commercial Jines. 

These new ships will in- 
crease the efficiency of Amer- 
ica’s fighting licet because 
they are designed for conver- 
sion into fast auxiliary naval 
craft in time of war. To help 
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Top, and bottom, drawings of nc tiJ Cargo Veiiels which are being 
built. Circle, skilled mechanics blading low-pressure turbines 
far the " America * *" driving machinery 



man the new ships, training schools have 
been opened up on both coasts* Three 
thousand merchant seamen and 300 officers 
each year are receiving technical training 
that will fit them to serve in the new fleet. 

Present flagship of this new armada is the 
safety liner “America,” which is the larg- 
est passenger liner ever built in the United 
States. She is due to enter service in the 
transatlantic run next spring as compan- 
ion to the Washington" and the “Manhat- 



tan" of the United Stales Lines. 

The ship is 723 feet long and has 
a load -draft displacement of 34,000 
tons. Her speed is rated at twenty- 
two knots. The liner will accom- 
modate 1*200 passengers mid a 
crow of 039. Her cost will be 
$15,750,000* 

Tile ship has three-compart- 
ment stability, which means that 
any three compartments of the 
vessel could be flooded in an acci- 
dent without endangering I he ship. 
All the latest safety devices have 
been incorporated in the design 
and the ship is constructed 
throughout of fire-resist- 
ant materials* 

Among other new pas- 
senger ships, two $11,000, - 
000 transpacific liners are 
also to be built. 

Steam still rules the 
waves as far as the big 
liners are concerned but 
* Diesel propulsion is tak- 
' mg its place alongside 
steam in the smaller cargo 
ships. Meanwhile the de- 
sign of steam power 
plants has been changed to make them 
more efficient, In a large modem steam 
turbine the superheated steam entering 
the turbine case is hot enough to set fire 
to wood, yet when it leaves three-hun- 
dredths second later it is cool enough for a 
comfortable bath. The transfer of energy 
in the turbine reduces the steam pressure 
from an initial pressure of possibly 1,200 
pounds to the square inch to a vacuum of 
one -thirtieth of an atmosphere. The pe- 





245 




POPULAR MECHANICS 



s; 

4 



* 

r 

1 






& 



■5 



O' 



.ripheral speed of some of the new large 
turbines, under the impetus of steam pres- 
sure, is about 820 miles per hour, some 
eighty miles faster than the speed of sound. 

One interesting development in Diesel 
installations is the use of an electromag- 
netic slip coupling for reducing the vibra- 
tion and the tremendous torque of the 
engines, which in the past has necessitated 
extra large propeller shafts. In this new 
kind of coupling there is no mechanical 
connection between the engine and the 
propeller shaft. 

Twenty of the ships under construction, 
known as the C-2 class, will be standard 
cargo carriers 435 feet long with a draft 
of twenty-five feet, of 13,900 tons displace- 
ment, and with a cruising radius of 13,000 
miles. The C-2 class was developed by die 
Commission's technical staff with the col- 
laboration of private shipbuilding experts. 
Each of the vessels is costing some 52,000,” 
000 and will be suitable for practically any 
ocean route. They will have a speed of 
fifteen and one-half knots, making them 
fifty per cent faster than the majority of 
American cargo vessels. Carrying a com- 
plement of forty-two men, they will be 
assigned to various trade routes radiating 
across the Atlantic from North Atlantic 
ports, Some of them will he put in service 
between North Atlantic ports and the far 
east via Panama Canal, 



This standard class, as well as the larger 
C-3 group, contains numerous national 
defense features such as magazine spaces, 
gun foundations, heavy-lifting facilities, 
and other gear that fits the ships for pos- 
sible service as aircraft and submarine 
tenders. Both the C-2 and the C-3 types 
represent a new trend in design, avoiding 
the tall masts, decks cluttered with han- 
dling gear, and the high -bridge structures 
of the past. Both classes will supply a 
speedy express service between ports and 
are designed for fast, efficient cargo han- 
dling and long service. The ships will have 
a neat appearance and will seem to ride 
low in the water. Both types will have 
raked stems and cruiser sterns. 

With the awarding of contracts for ten 
’-3 combination passenger and cargo ships 
the Commission raised to sixteen the total 
number of hulls in this classification on 
which work has started. These ships are 

(Continued to p?i£c 124A) 



Washer in a Kitchen Table 
Needs No Storage Space 




A&oue, out fomes utringe r washer it used. Put 

bach tup, as below, and it's a handy kitchen table 



The problem of storing a full size elec- 
tric washer in apartments is solved by 
combining it with a table that gives daily 
service in the kitchen. Occupying a space 
twenty- four by forty inches, the machine 
is complete with wringer and built-in 
rinse and wash tubs. It is finished in oven- 
bukod white enamel and has a stainless 
porcelain top which is removable and 
hangs at the side when the washer is used. 
Seven and one-half pounds of dry clothes 
is its capacity, A pump to drain the tubs 
into the sink can be obtained if desired. 



C American women use enough lipstick 

every year to paint 40,000 barns. 

1/1 / » 
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Dogs Ride in “Normandie’s” Dummy Funnel 




That dummy funnel on the “Normandie/’ 
which is probably a concession to the old 
popular fancy that the more funnels, the 
more power, is not entirely a dummy after 
all Inside it are recreation rooms, a thea- 
ter and kennels for the passengers’ pets. 



The dogs live comfortably aboard ship 
behind stainless -steel bars that surround 
their oval room, at the center of which is a 
drinking fountain. The kennels are steam- 
heated and ventilated. Fresh beds of straw 
are provided daily, and the dogs are ai- 
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lowed daily exercise on a 

top deck. There are even 
life preservers for the 
pups in large, medium 
and small si^cs. and n 
special menu printed in 
French offers choice 
bones, soups, biscuits and 
Vegetables, In case the 
canine tourist is indis- 
posed, a veterinarian 
aboard helps him win 
back his sea legs. 

f r * i " 
>S 

Seal for Milk Bottle 
Tilts Its Cap 

I to Pour . r / . , 

AA Uj 

Fitting any glass milk 
cream bottle, a sani- 
tary metal top seals the 
contents, yet permits easy 
pouring by slight finger 
pressure* An arm sol- 
dered to the disk grips 
the lip of the bottle hold- 
ing it tightly in place. 

r assure on this lever 
raises the cap so liquid 
can be poured, and when 
released the lid 
back into position. 
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Carry Two Machine Gim$ 
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snaps - 



T up, the Sett “XP- jnir.Nw/f fa/ujus with retraetabU tricycle landing 
gear brlou 1 , the Seversky *‘XP-4 Both ore undergoing army trials 



If 




war com up, enemy 
these tiny single-seal pursuit planes being tested by 
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Headlamps Are Hocused by flashing 



Equipped with a large lens which pro- 
jects a sharp miniature beam path m on a 
screen, a new aiming and focusing device 
now on the market aids the repairman in 
the adjustment of headlamps. Crossed 
lines indicate the proper aim of the beam 
and a ragged pattern indicates poor focus- 
ing* The device is mounted on three cast- 
ers and may be used anywhere in the 
automobile repair shop, a space of only 
four feet in front of the car being necessary. 

r i 



bombers may find their match in 

the 

l 1 . S. army air corps. Their top speed is a closely guarded 
secret, but airmen believe they will he capable of 400 miles 
an hour. Each is of all-metal construction and each carries 
two machine guns. The Bell “XP-39” is powered with a 
1.000 -horsepower twelve-cylinder Allison engine, while the 
Seversky Lr XP-4T" has a Pratt and Whitney double-row 
engine. The Bell ship is twenty -five feet long with a wing 
span of thirty- five feet, and the Seversky is. slightly larger. 
fV J. *l u , (XA luM (, 
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A NY0NE in good physical condition can 
* learn to be a crack bicycle rider, says 
Merman A. Hill, who was forced off the 
rad& U’Hdk by~ah injury after winning the 
national all-round championship in 1933, 
1934 and 1936. 

There’s much more to riding than the 
ability to balance yourself and push the 
pedals. Hill warns in pointing out that 
training is almost as Important, although 
less strenuous, for the beginner as it is for 
the racing cyclist* 

To got more speed, to operate in safety, 
to receive the greatest amount of physical 
benefit and to have the most fun, the be- 
ginner should see that his bicycle is in 
good condition, then follow a few simple 
rules. Hill suggests: 

"The first thing you do is to make sure 
you have the correct position. Sit on the 
saddle and place 

24H o/r r ULfJi 



own 











with the corresponding 
pedal at its lowest point, 
with the heel resting light - 
ly upon the pedal. Then 
when the ball of the foot is 
placed on the pedal, a slight 
bend in the knee will re- 
sult. Always ride with rln 
ball of the foot on the pedal 
as it will make riding eas- 
ier, develop a strong, slen- 
der ankle and strengthen 
the arch. 

“Handlebars should be 
the approximate width of 
the rider's shoulders. Sit in 
comfortable position with 
the body leaning only 




slightly forward, avoiding 
excess strain on the arms. 

“The saddle tip is set, de- 
pending upon the build of 
the rider, directly over or a 
little in back of a line 
straight up from the cranks 
when they are in vertical 
position, or placed so the 
rider feels that the greatest 
power can be exerted on 
the pedals from just after 
they leave dead center at 
the top until just after they 
reach dead center at the 
bottom. This is the portion 
of the pedal revolution that 
allows the rider to use both 
weight and strength com- 
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Top t crucltufi on Brooklyn , jY. Y., track , Center, Frank BarteU as he set 
record speed of fStf-5 S miles per hour behind pace^setting ear. Bottom* 
park bicycle path constructed far protection of riders from other vehicles 
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r ng iiM^doy^r^tceT Crowded siandt indi 
cate the interest in this sport 



blued. For normal riding the rider 
can rest during the remainder of the 
revolution* Pedal evenly — rhythm is 
what counts* 

’“Keep the legs straight* parallel 
with the frame, to avoid awkward- 
ness and to get more power into the 
drive. Keep the tension of the chain even 
throughout the entire turn of the sprocket 
and you'll soon achieve smooth, effortless, 
speedy performance. 

“Look straight ahead, holding your head 
still and the handlebars naturally. Don't 
let your shoulders wabble or youffl upset 



a bath or shower followed by a brisk rub- 
down with a coarse towel is refreshing and 
beneficial. 

“The diet* for the beginner determined 
to become a crack rider, should be viewed 
sensibly* The amount of food required 
varies with the individual and his occupa- 



the balance, 

“You should ride moderately at first, in- 
creasing the distance and effort gradually 



tion. An average adult of 150 pounds needs 
about 1,600 calories at rest, about 2,500 
calories at ordinary activity and about 



as you become accustomed to the bicycle 6,000 at very hard work. An average serv- 



and your muscles limber up. After riding, 



mg of the common articles of food contains 
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about 100 calories, A varied diet, consist- 
ing of milk and milk products, eggs, meat, 
fish, whole-grain cereals, fruits and vege- 
tables will supply all the essential ele- 
ments. When weight control is a factor 
one can increase for a gain, or decrease for 
a loss of weight, the amount of liquids and 
concentrated foods consumed, such as 
sugars, fats, and starches, 

“You should ride every day, to gradually 
attain the best form and to strengthen your 
muscles. It won't be long before you’ll 
notice a surprising difference in the ease 
with which you handle the bicycle and in 
the speed. If you want to achieve excep- 
tional speed, select a certain distance, per- 
haps one to two miles, and have a friend 
time you. Rhythmic pedaling in the proper 
position, plus the daily training run, soon 
will result in the speed you seek. Just as in 
other sports, practice is the key to success.” 

Keeping the bicycle in good condition 
also is important The beginner would do 
well to learn how to clean and oil every 
part, with the exception of the coaster 
brake. That should be taken to your deal- 
er or an expert repairman. Each day be- 
fore you ride, see that the bicycle is clean 
and oiled, the chain at the proper tension 
and the handlebars and saddle adjusted 
and tight, 

Once the rider learns how to get real 
speed, he may want to go further, to be- 
come a racer, Anyone from sixteen to 
twenty, with the correct heart and lung 
action, can enter the racing game, if he is 
willing to stick to a strict training sched- 
ule. And he can become a consistent win- 
ner if he will study his field carefully, as do 
champions in other sports, and strive con- 
stantly to improve his performance. 

Many people wonder how the six-day 
bicycle racer can endure the long grind of 
these spectacular events. The secret, says 
Hill, is training“thc never-ending routine 
necessary to keep the body fit and the 
muscles supple. Some race riders, such as 
Torch ie Peden, can go through a strenuous 
schedule, perhaps eight to ten races in the 
winter, without ill effects, simply because 
they adhere closely to the training routine 
the year ’round. And it pays good divi- 
dends, because some riders make $500 and 
up per day during the races and because 
they can keep in competition until they are 

f Continued to pajc 116 A) 



Camp Table Forms a Case 
to Carry Four Chairs 




Above , table will seat four for games or luncheon . 



Folded t as heloia r il J * a ease and Garries its chairs 

When folded for carrying to a picnic, a 
camp table forms its own handy case which 
also incloses the four stools belonging to 
the set. A patented catch on each of the 
four scats locks the top and legs together 
in open position, so the chair will stand 
solidly without danger of collapsing. 



ft Thermostatic control of the oil-burning 
range oven is made possible by a unit, just 
introduced, which regulates oil flow to 
keep the desired temperature. 
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Roderick M. Grant 



roticflffll' light fixture nritl fau- 
cet invites electrocution, left. 
Bela uJ h keep electric cards from 
children and be sure they bear 
safety tag a f U nder write r* " 
Laboratories. Right* reproduc- 
ing accident in which gasoline 
Vapor flowed downstairs to be 
SC f nff by Hrc in yard 












MAKING gravy, you'd say, is a pretty 
safe occupation. One housewife will 
tell you it’s mighty dangerous; she was 
painfully burned by a flour explosion over 
her skillet. Another woman was careless 
with bleaching powder and set the house 
afire. Still another learned disastrously 
that it’s not safe to clean clothes with gas- 
oline, even in open air. 

It all adds up to the fact that you're living 



in a very dangerous place. More people 
were killed in their homes last year than 
died on all the streets and highways. Four 
times as many were injured. 

Ram your automobile at seventy miles 
an hour into the broad side of a freight car 
and you smash right into the front page, 
with pictures. Trip over a carelessly 
parked roller skate on the basement stairs 
and they give you a three-line obituary 
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By rcpracmjf burnt- 
nwf fust with a pen- 
ny and overloading 
circuit t demonstrator 
sets afire model heme 
at Chicago's Rosen- 
u>ald Muttum, Betot u r 
proof that 
stairways art Up 
place for inop? and 
skates and buckets 



back in the classified section. Death on the 
highway is spectacular. Death in the kitchen 
or the front hall is not so newsy, but just as 
permanent. And a lot more frequent. 

There ought to be a law to protect you in 
your home. Let one crazy driver hurtle 
through a bridge railing and you find legisla- 
tures and city councils and safety commis- 
sions and highway engineers formulating new 
laws and designing safer roads to end acci- 
dents forever. But your house is your castle 
at your own risk, and no legislator is going to 
introduce an act regulating the indoor park- 
ing of roller skates* enforcing the tacking of 
loose rugs and forbidding you to set the house 
on fire by sticking a penny in place of the 
burnt-out fuse when the lights go out. You’ll 
have to be your own inspector and policeman. 
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Maybe you think we’re overrat- 
ing the perils of home life in 
America. Well, look at the figures. 

Life was a lot safer in many ways 
during 1338. Fewer people died in airplane 
and railroad wrecks. Deaths in automo- 
bile crashes decreased. Fatal accidents at 
work dropped under the 1937 total. Home 
accidents alone jumped higher. There 
were 32,500 persons fatally injured right 
at. home — -500 more than the national total 
of traffic deaths* Non- fatal injuries were 
even more alarming* On the streets. 
1.10(1,000 people disabled, temporarily or 
permanently; at home* 4,750,000*— about 
one in every twenty-seven persons in the 



Stairs and steps are the most dangerous 
places. Twenty -three per cent of the ac- 
cidents occur there* Nineteen per cent 
happen in the yard* Your kitchen is your 
deadliest room, site of eighteen per cent of 
home mishaps. Living room, porch, bed- 
room and basement follow in order. 

If accidents came where you expected 
them, they wouldn't happen. But you 
would never suspect the gravy of being ait 
explosive* Stirring her mixture in a skillet 
on the kitchen stove f a housewife picked 
up the flour sifter to add thickening. As 
the cloud of flour descended there was an 
explosive flash and she leaped back 
screaming, her face and hands painfully 
burned* The concentration of flour and air 
had been just right for a dust explosion 
touched off by the flames licking lip around 
the skillet. 

Nor would you suspect the hidden perils 
of ordinary household bleaching powder — 
sodium peroxide, A dramatic reenactment 
of what happened in one home is given in 
a fire -prevention demonstration by an in- 
surance company. A small amount of the 
powder is mixed in a bowl of sawdust. 
Water is added, and in a moment the con- 
tents of the bowl blaze up fiercely. The 
same thing might happen if the bleaching 
powder were spilled on a 
wooden floor, ground in, 
then became moist. But 
it's so rare you’d never 
be looking for it* 
Gasoline, of course, is a 
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United States! 

Well, what are these lurking perils? 
What can you do about them? 



Hera's houf no* to do Don't invite a erack-up—use 
a steplodder. Don't yank the wire , puff the pfug. Don't 
forget to disconnect the iron- don't p^per 

near a wire with frayed insulation 
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* Auto withWings’ Gives Comforts of Motoring 
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True automobile comfort lias been the 
aim in designing the new Vega airplane 
which contains seats for the pilot and four 
passengers like those found in the average 
motorcar. A roomy rear seat holds three 
persons without crowding, since it is more 
than sixty inches wide at the elbows. In 
the front part of the ship the pilot’s seat is 
divided to hold one extra passenger* and 
this part is entered directly from a door on 
the pilot’s side of the all-metal body. As 
in an automobile another full size door 
gives access to the rear 
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equipment and trimmings help to carry 
out the idea of automotive styling. Lug- 
gage can be stowed conveniently in a rear 
compartment.!. Twin Menas co engines sup- 
plying 520 horsepower to a single propeller 
give the plane a maximum speed of 210 
miles per hour at 7,500 feet, and it will 
cruise with one -half power at 160 miles 
an hour, Carrying 100 gallons of fuel the 
ship has a cruising range of GOO miles. It 
is a low-wing monoplane having tricycle 
landing gear with knee-acting retraction, 
ther interior -Large windows permit clear vision. 
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Race Horse Likes Mirror 
Better than Mascot 




on his mirrored image to bring luck Off the track 



i: IJeng/ s a four -year -old race horse 
owned by Hunter Lyon of Chicago, likes 
his own reflection, in a looking glass better 
than the company of a live mascot So, in- 
stead of hiring a goat or cat, Mr. Lyon has 
installed a plate-glass mirror in the stable. 

i, HfC 

Teakettle Ejects Electric Plug 
If Water Boils Away 

The instinct of self-preservation is "built 



in" an electric teakettle just put on the 
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market. It cannot be damaged by boiling^ 
dry. The kettle has an immersion type 
heating unit and plugs in on the house 
electric circuit. When the water boils too 
low for safety, it automatically expels the 
electric plug and thus cuts the 
The kettle holds four quarts. 

9 O i 

Shower Bath Inside the Chimney 
Stops Soot and Fly Ash 

Tons of soot and fly ash escape from the 
smokestacks of large cities, blackening 
houses, soiling clothes, drifting Into win- 
dows. Much of this smoke nuisance could 
be eliminated by a chimney "shower bath” 
invented by a Cincinnati engineer. A per- 
forated brass ring is placed inside the stacl 
above the outlet of the boiler breeching J 
and whenever the fireman blows the boiler 
tubes to clean them of soot deposits, water 
is turned into the ring. The spray wel 








Diagram af chimney .-chaws hou/ sprer*' u’nsfie-s soot 
into settling tank iufre/1 boiler finises are blown 



down the soot particles in the stack: cin- 
ders and fly ash are carried by the stream 
to the bottom of the stack and thence to a 
settling tank from which they arc later 
removed to a cinder pile. 



([Inquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage* 





Two simple styles built from 
box lumber — also a candy* 
pail stool. All tailored with 
neat "skirts” of colorful fabric 



By WAYNE C LECKEY 



'T'HIN plywood from a discarded refrig- 
erator crate, and solid stock from pack- 
ing boxes provide enough material for the 
framework of these two vanities shown in 
Figs, 1, 3 and 6. The work consists 
building a lightweight yet solid framework 
of scrap stock over which a colorful, clodi 
skirt is tacked. Besides nails, corru- 
gated fasteners are used as in Fig, 2 
for assembling most of the plain butt 
joints. You can drive these in place 
easily by laying the work on the base- 
ment floor and tapping with a hammer. 

To make the frame, assembly and 
dimensions of which are shown in Fig. 

3, first rip the stock into strips about 
2 in. wide, unless the wood is already 
this width. Assemble the tw T o end 
units as shown, fitting a cross rail be- 
tween to support the shelves, and then 
join the two with front and back rails, 
butted and nailed with 2^-in. No. 8 
casing nails, A shelf with a short com- 
partment under it, is made up sepa- 
rately and then fitted to the frame. 

The shelf has a narrow retaining strip 
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nailed to the back edge while the compart- 
ment is backed with a strip of plywood* 
Thin plywood from a large crate provides 
the covering for the back, sides and top of 
the frame* using %-in. flat-head nails to 
attach it. Fig. 1 shows how the skirt is 
ruffled for pleasing appearance. It is part- 
ed at the center for access to the shelf and 
compartment* A covering of colored fabric 
of the desired shade is first made full in 
box: form to cover the top, sides and front 
of the frame, tacking this along the back 
edge and with a tack or two at the part in 
the front, Next* over the sides and front 
of this an outer covering of white dotted 
swiss or similar materia! is sewed around 



the top edge. About 1^4 yds, 
are needed to give the proper 
fullness. Finally a wide ruffle 
of the same material may be 
either pleated or shirred around 
(lie top. The top of (he table is 
covered with a piece of plate 
glass, the edges being dulled 
with an abrasive stone. A 
bench to match can be made 
following the same method. 

The design shown in the cut- 
away drawing in Fig, 6 is built 
around a semi-circular top and 
bottom frame, made up from 
four IB- in. segments. The ends 
of these are marked at an angle as in Fig. 4 
after which they are joined together with 
corrugated fasteners. Be sure to keep them 
at least lit in. in from the edge so that they 
will not interfere in curving the edge. Aft- 
er fitting a strip along the back edge, a 
16-in. radius is drawn* using a stick and 
pin as in Fig. 5* and the work is then cut 
round by first sawing off the corners and 
planing down to line. The assembled 
framework is covered with plywood. 

Fig. 8 details an attractive bench made 
from two wooden candy pails. Each pail is 
marked as in Fig. 7 and cut down so that 
when both are placed together they will 
form a stool about 18 in. high. 
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Auto Pistons Turned into Novel Powder Box 
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Machined heads of two discarded alumi- 
num-alloy pistons form this attractive 
powder box. First, you cut oh the heads of 
the pistons just below the ring grooves 
with a hacksaw. Then finish the inside and 
run off the ring grooves up to the chuck 
jaws. Reverse the work, finish the balance 
of the edge and cut down the top end until 
the center hole is removed entirely. Cut 
the ornamental V-grooves as indicated. 



Now you have your choice of two joints 
between the halves, A and B in the detail. 
The slip joint, B, should be a close, sliding 
fit while the threaded joint, A, must be free 
so that the halves will turn together easily. 
This means some care in setting up the job. 
Final finish on both halves consists of a 
thorough polishing with fine steel wool and 
then covering immediately with a coat of 
transparent metal lacquer. 



Wall Sprayed to Loosen Paper without Wetting the Floor 



The usually messy job of removing old 
wallpaper is simplified by spraying it with 
water to soften the paste. Very little if 
any water will drop on the floor, and none 
of it will run down your arms, especially 
when wetting the ceiling paper. Use warm 
water, and apply it with a small hand or 
insect sprayer, 

— V. Robinson, St, Paul. Minn, 

^Standard pieces of cork tile, available in 
9 and 12-in, squares Ym in, thick, serve 
nicely as hot pads for table use. 
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Carpenter’s Damaged Square 
Trued with a Hammer 




After dropping a steel square, which bent 
the metai slightly out of true, a carpenter 
repaired it in a few minutes by placing the 
corner of the square on a steel block and 
hammering to expand the metal. This 
brought the edge to a 9(T angle. 



Round "Saw” Cuts Neat Holes 
in Plaster 

When installing light fixtures and other 
electrical fittings, a round outlet box with 
the edges serrated provides a good tool for 




cutting neat holes in plaster quickly. A 
handle shaped from flat iron permits the 
box to be turned from side to side to exert 
a "sawing” action. 

— Jack Snodgrass, Fairmont, W, Va, 



Drawing-Ink Bottle Has Clip 
to Take Loose Cork 




If the quill on 
the cork of a 
drawing-ink bot- 
tle is not used and 
the bottle must be 
kept open while 
lettering or writ- 
ing with an ordi- 
nary pen, there is 
no need to lay the 
cork on the table 
or on your work, 
which may result in an ink stain. Just 
bend a narrow strip of brass double and 
spread it to fit the bottle neck and to take 
the cork. A length of wire could be sub- 
stituted for the brass strip if desired. 

— Burl Knutson, Bismarck, N. D, 



Hie for Strip Photo Negatives 

An economical 
method of storing 
strips of small 
photo negatives 
has been found in 
the use of an old 
book, or better, a 
d u m m y obt ain ed 
from a publishing 
company. The 
pages are joined 
together in twos at 
the edges, prefer- 
ably with rubber cement By cutting slits 
at the top of the page, two strips of nega- 
tives can be slipped into the pockets thus 
formed. The names and numbers of the 
respective pictures can be written on the 
page to provide a handy index. 

— Victor W. Macy, Lisbon, Portugal. 



#TYou can prevent leaves of a book from 
crinkling when water is accidentally 
spilled on them if you put the wet pages, 
one by one, between two blotters and iron 
first one side and then the other. 
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Portable Wall Units for Fluorescent Lamps 
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Any craftsman can make wall and ceil- 
Ing fixtures for the new fluorescent lamps 
which operate on 110-volt alternating cur- 
rent through medium of transformers* The 
application shown above is for a bathroom* 
the lamp, transformer and a small toggle 
switch being mounted on a base which in 
this case was made of 1 ^ - in. stock. When 



GEurc/m lamps «rc nL'Hil’ 
ubie eo a Variety of /mes 
tm*f m white 



the base is hung directly over a flush wall 
outlet, no connecting cord will be visible. 
Fluorescent lamps provide glareless light at 
a fraction of the operating cost of regular 
filament lamps that give an equal amount 
of illumination. They can be had in vari- 
ous sizes and each one must be connected 
to a special transformer to match its size. 



Garment Hangers Spaced on Clothes line by Garden Hose 



To keep cleaned or laundered garments 
apart so they will dry when put on coat 
hangers and hung on a clothesline, slit a 
length of discarded garden hose along one 
side and slip it over the line. Notches cut 
in the top surface of the hose to take the 
hanger hooks prevent the hangers from 
sliding on the line. 



BB your alligator or lizard -skin handbag 
is beginning to look worn and shabby, rub 
it well with a little vaseline to which a few 
drops of glycerin have been added. Then 
wipe and polish the bag thoroughly with a 
clean, dry cloth. 
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By J. MODROCH 

LLUMINATED book shelves s night 
stands and attractive light fi.xt.Li res are 
just a few novel and practical uses for 
glass blocks* For example* take the glass- 
top bedside stand shown in Fig, 1, Just snap 
the switch on and the face of your clock 
is illuminated clearly* Looking at the cut- 
away view which gives the details of eon- 
struction* you will see readily why and 
how* Light from the indirect lamp is re- 
flected from the aluminum- painted bottom 
of the cabinet through the glass block. 
Diffusion of the reflected light gives a soft 
glow enabling you to see the time easily 
without disturbing others. By duplicating 
the bedside stand you can make a pair of 
distinctive end tables for your davenport. 

You don T t '‘make’’ the bookends, Fig. 2 , 
because they’re already made. You simply 
buy two curved blocks of the dimensions 
indicated, scrape the grit from the flat faces 
and glue a piece of Vui-in* felt to the bot- 
tom of each block. 

Book shelves of glass blocks are another 
innovation* They are easy to keep clean, 
too, and the hooks won't slip or fall due to 
the ribbed surface. Fig, 3 shows one ar- 
rangement for a small bookcase. Each shelf 
is illuminated from the underside by a 
showcase lamp. Wide facing strips of wood 
cover the edge of the block and the lamp. 
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Details in Fig. \ show how 
curved blocks can be worked 
into ceiling, wall and comer light 
fixtures for modernized rooms. 
Finally, when you want a soft 
light in a kitchen, pantry or 
closet you can install a glass 
block in the wall as in Fig. 5 and 
borrow light from the next room. 
A single large block will help 
hut a window consisting of sev- 
eral blocks may be desired. 
Framing it in place is not at all 
difficult for you can put headers 
between the studs easily and 
then fill Lhe opening to the re- 
quired size with uprights. Note 
that the block is placed flush 
with the wall on one side and 
this Is Usually best on the ex- 
posed face. Molding finishes the 
job neatly. 
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Picnic Dishes Wear 'Dunce Caps* 
to Keep Out Insects 




purpose but does not provide as good a 
grip as the adhesive tape. 

— Kenneth Murray, Colon, Mich* 




Fishing-Rod Tip Is Protected 
by Piece of Bamboo 



One fisherman 
protected the agate 
tip of his fishing 
rod when carry- 
ing it in a cloth 
case, by cutting a 
piece of bamboo 
to slip over the tip. 
This was pushed 
down in the case 
so that the tip 
of the rod would 
slip into it. 



These paper caps will keep flying insects 
out of open food containers when you 
spread a picnic lunch. To make them, roll 
sheets of newspaper into cones of conven- 
ient size and fasten them with pins. 



Tightening Loose Pipe Stems 

When a pipe 
stem becomes 
loose in the bowl 
because of fre- 
quent removal for 
cleaning, I rough- 
en the small end 
of the stem so that 
it fits snugly again. 

This is done by 
making a spiral cut with a sharp knife 
blade. — Glen Blanch, Minneapolis, Minn. 



Keeping Finger Marks Off Film 

Finger marks 
can be kept off 
film when cutting 
it or when loading 
holders, by put- 
ling small pieces 
of adhesive tape 
over the finger and 
thumb, A coating 
of fingernail polish 
will serve the same 



Longer Life of Rubber Bands 
in Model Planes 

Continued breaking of rubber bands 
used to power model planes may be traced 
often to the propeller shaft or the rear 
hook in the tail of the plane to which the 
rubber band is attached. Small piano wire 
is used for this purpose and the sharp 
edges cut the rubber. By slipping short 
lengths of rubber tubing over these hooks 
and lubricating the rubber band with glyc- 
erin its life will he increased greatly. 

— Robert Palenscar, Philadelphia, Pa. 



Pump Intake Floated on Water 
in Cistern Avoids Sediment 

To avoid pump- 
ing up sediment 
from the bottom 
of a cistern, float 
the suction pipe on 
the water, This 
can be done by 
cutting off the 
pump pipe below 
the cylinder and 
attaching a length 
of hose tightly to the end. The suction end 
of the hose can be attached to a wood 
block , which will float on the surface* yet 
will always be in the water regardless of 
its height in the cistern. 
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1 1 candlesticks are assembled from standard pieces of 
sheet, rod and lube plastic. The style shown in Figs. 1 
and 7 has a chromium base and a plastic ring drilled on 
opposite sides to take a candle. The model shown in Figs. 

2 and 8 is pleasing because of its simplicity, Figs, 4 and 5 
show how the sockets are bored to size. Crescent -shaped 
bases, each carrying a trio of candles, Figs, 3 and 9* are 
particularly effective. Slotting, Fig. 6 , can be done with 
a hacksaw and file if you have no motorized equipment. 
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Extra Fishhooks Are Carried 
in Slip-On Eraser 




To can y small fishhooks where they will 
be handy at all limes, slip the barb points 
under a pencil eraser of the slip-on type* 
When clipped to your pocket the pencil 
holds the hooks safely* 

Camper Keeps Supply of Needles 
in Cartridge Pencil Holder 

Campers and 
hikers will find 
that a cartridge- 
type pencil holder 
is a good container 
for needles and 
pins* Also, the 
holder can be used for toothpicks, small 
fishhooks and the like. 



Corks Anchor Potted Flowers 

If potted flowers 
are set on the 
ledge outside a 
window to get air 
and sun, there is 
less possibility of 
them blowing ofl 
if they are an- 
chored with small 
corks, which pro- 
ject into the drain 



holes of the pots. The corks are fastened 
to the ledge with long, slender nails, 



"Shock Absorbers" for Skates 

Much of the jar 
on your feet when 
r o 1 1 e r-s bating 
over rough con- 
crete will be ab- 
sorbed by these 
rubber “inner 
soles,” which are 
nothing more than 
pieces of inner 
tube cut to the 
shape of your shoe sole and heeL The rub- 
ber is cemented to the skates, and can con- 
sist of one or more layers as desired. 



Cloth Extension on Ironing Board 
Supports Large Work 




Instead of spreading paper on the floor 
to prevent long pieces of laundered work 
from becoming soiled, attach this simple 
extension on your ironing board. It con- 
sists of two stout, wooden dowels, which 
are inserted into the hems of a w r ide Atrip 
of muslin, the projecting ends of the dow- 
els being slipped into screw eyes under- 
neath the ironing board. When not in use, 
the extension can be stored out of the way. 






PIECES OF INNER TUBE 




urn -air retreat excludes flies and 
isquiiocs yet prov ides shelter from 
light rains and too much sim 



ARGE enough for a cot and two 
camp chairs, or s card table and 
four small chairs, this “porch 1 ' is the 
place to spend warm days and eve- 
nings in the garden. 

Standard screen -frame material is 
used for all of the frames, Fig, 1, 
w h t d i a re ussetn bled with si m p I e 
joints. Fig. 2. These can be cut with 
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a hand saw and bit and brace. The frames 
are reinforced with diagonal corner braces 
toenailed into place or you can get metal 
comer braces for this purpose. The frames 
that form the roof are beveled and hinged 
to fold flat against each other when stored. 
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r DOOR 
frame 



FLOOR t--LAM 



i SQUARES 



FLOOR 
OVERHANGS 
IN DOORWAY 



| SET- 
BACK 



" *" s&f All other frames are assem- 
bled by means of simple metal 
clamp fasteners. The method 
of applying the fasteners to 
the various frames is shown in Figs. .1 and 
6. All of the side and end frames are cov- 
ered with screen wire on the outside and 
the edges are neatly bound with screen 
molding. The roof is covered with clear 
,L glas$ cloth.” This material admits the 
health -giving ultraviolet rays of the sun 
but sheds rain. For complete protection 
against the sun during the heat of the day, 
canvas curtains may be provided. These 
should be laage enough to cover the roof 
and side walls. Arrangement of the ropes 
to adjust the shades from within the struc- 
ture is shown in the detail below Fig. 6, 
Ornamental facing strips, Fig. 5. for the 
ends of the roof add an Oriental touch to 
the structure* Fig. 4 gives the plan of the 
floor* which consists of a platform made in 
two sections for convenience in handling 
and storing. A frame of 2 by 4-in, material 
with 2 by 2-in, cross members, is jointed 
and assembled as shown in Fig. 3, Over 
this frame a floor of any soft-wood matched 
lumber is laid, allowing a set-back all 
around, with the exception of the door- 
way, to house the frames* Bolts are used 
to assemble the two sections of the plat- 
form, The framing around the door is 
doubled for rigidity and to provide jambs. 
The outer door frame, which carries the 
threshold, is screwed to the screen frames, 
the threshold ends being cut away to fit. 
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Tin Can Supports Toy Ladle 
on Gas Stove 



Flower Shelf Hooks over Sash 
to Hold Plant in Window 




When using a 
icy casting outfit, 
difficulty of hold- 
ing the ladle over 
a flame can be 
eliminated by 
simply cutting a 
tin can as shown 
to support the 
ladle. One of the 
tin strips resulting 
from the cuts can 
be tinned upward 
and a V -notch cut in the end to support 
the ladle handle) the remaining strips bent 
as indicated to serve as a base. 



Garbage-Can Lid Has Opening 
to Insert Small Packages 

Difficulty of re- 
moving and re- 
placing the large 
cover of a garbage 
can caused one 
householder to cut 
a small hole in the 
lid large enough 
to receive the av- 
erage waste pieces. 

To close this opening, the cover from a tin 
can of a size to fit it snugly was used. An 
empty thread spool attached to the center 
of the small cover with a long stove bolt 
served as a handle. 
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Spring Fork Grips Small Staples 
to Drive Them Easily 




Small staples 
used for attaching 
screen wire and 
similar materials 
can be held eas ily 
to drive them with 
this fork. It is 
nothing more than 
a length of spring 
wire bent to the 
shape shown. Aft- 
er a staple has been started, the fork is 
withdrawn before driving it down. 




Fitted between the sash of a window that 
is seldom opened, this shelf requires no 
fastening and will support a small potted 
plant. It consists of a single piece of sheet 
metal cut as shown in the detail. The nar- 
row strip thus formed is bent down to 
brace the shelf against the pane. The rear 
edge of the metal is cut out to fit around 
the window lock, and is bent down to form 
tabs, which slip between the sash. 



Calcium Chloride Dries Boots 

Fill a couple of 
tobacco sacks with 
calcium chloride 
and drop one in 
each boot. The 
chemical, which 
can be obtained at 
any drug store, 
will absorb mois- 
ture from the 
hoots and they will 
be dry when you 
put them on again, 



CYqu can prevent white silk from turning 
yellow while ironing it if you use a warm 
iron on the wrong side of the silk, protect- 
ing it with a piece of coarse cheesecloth. 
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Shrimp Trap Made from a Box 
Has Slat Bottom 




is left fully exposed so that it can 
be removed without any trouble 
after the concrete has hardened* 
Then the cracks between the tile 
are filled with a thin mixture of 
cement and the job is finished, 



Sanding Belts Cleaned 
with Wire Brush 

Sanding belts clogged with old 
enamel t varnish* or resin* often 
can be cleaned with a stiff wire 
brush* if there is still sufficient 
grit left* The brush is held against 
the moving belt for a few seconds. 
Remaining particles, if there are 
any, can be lifted off with a knife 
point while the belt is stationary. 
The brush tends to remove some 
of the grit particles* but most belts 
will stand several such cleanings 
before they are completely use- 
less,. — Merle J. Lucas* Chicago. 



Fishing for shrimp, crawfish* ools, crabs and tur- 
tles is simplified with this trap, which is nothing 
more than a wood box with a slat bottom* Knock 
the bottom out of the box, cut two V notches in the 
ends as shown, and nail lath Li in. apart up to the 
point of the V, where an opening 3 A in, wide pro- 
vides the entrance. Bait with meat or cottonseed 
cake. Tine mooring rope should be long enough to 
lift trap into skiff without untying the anchoring 
stage. — R. L. Sehreiher, Chicago, r 



LaymgPtcces of Multicolored Tile 
in Concrete Steps 

When you build 
new concrete stops 
they can be given 
a pleasing touch of 
novelty by laying 
pieces of broken 
colored tile in 
them. To do this, 
glue the pieces of 
tile upside down 
to a piece of stiff cardboard, arranging 
them as desired and laying them as close 
together as possible, After the concrete 
has been poured let it settle for a few 
hours and press the assembled pieces of 
tile into the soft concrete* The cardboard 



Sprinkler on Brake Drum 
Easily Pulled over Grass 

To move his lawn sprinkler from 
place to place without shutting off 
the water* one home owner em- 
ploys an old brake drum* which Is 
provided with a length of stout 
fishline to pull it. The drum is 
heavy enough to avoid being eas- 
ily overturned. Water that gets 
inside drains through the hole in 
the center. 
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“ Fly-and-Spider ” Game Is Amusing Pastime 




At first glance, this game seems quite 
simple, but you will be surprised at the 
skill required to play it successfully. The 
object of the game is to manipulate the 
board with the hands so that a top which 
spins inside a cardboard “spider” pushes 
six cardboard disks or “flies 3 * into pockets 
spaced evenly around the edges of the 
board. To start the play, place the spider 
in the center of the board with the flies set 
in the openings around its edge. Then spin 
the top inside the hexagon center hole of 



the spider, which will begin to move over 
the board first one way and then the other , 

pushing the Hies as it goes. A cardboard 
disk having six circular slots cut in the 
edge to form the pockets is cemented to a 
wood disk, which has a cardboard band 
around the edge to project slightly and re- 
tain the flies and spider. Three flies are of 
one color and three of another so that two 
people can play as opponents. The player 
getting the most flies into pockets during 
one spin of the top wins. If he should ac- 
cidentally pocket flics that are not his own, 
they count for his opponent. Other rules 
can be made as desired. 



i 

C-J / 

CARDBOARD 

OI5K5 



pARDQOftRO 

_ *5Piotn 

HEXAGON 



cardboard 



NOTCHES 



TWO PILCL 
5PHINC 5"OP 



Notched Hinge Holds Carpenter’s Level on Board Edge 

To have both hands free while using a 
level on the edge of a board, a workman 
notched one end of a butt hinge and 
screwed it to the end of the level as indi- 
cated. The notched end of the hinge drops 
down to straddle the board edge, and can 
be turned up out of the way when the level 
is used for other work. The hinge is espe- 
cially handy when building concrete forms 
and doing similar jobs where the level 
must be held on the edge of the work. 



CChar the cut ends of hollyhock stems 
thoroughly before placing them in water, 
and you will find that they will remain 
fresh for several days. 
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Worktable Leg Is Adjustable 
for Uneven Floors 




One adjustable leg on a portable work- 
table is handy to level the table when it is 
being used on an uneven floor. A tenon is 
turned on the lower end to take a pipe 
nipple* This i*s fitted with a coupling, 
which can bo screwed on or off the neces- 
sary distance to level the table. 



This M Tray*’ Retains Small Parts 
When Cleaning Fishing Reel 

Before taking apart your fishing reel to 
clean and oil it, scribe a couple of circles 
on a piece of wood to simulate the ends of 
the reel and drill holes to represent the 




screw positions* Then place the screws 
and small parts in the holes and you will 
not lose or mix them* 



Sheathed Safety* Razor Blade 
Provides String Cutter 

Sandwiched be- 
tween two thin 
pieces of wood, 
and screwed to a 
wall or cabinet in 
your kitchen or 
workshop, a safe- 
ty-razor blade 
provides a handy 
string cutter that 
is safe, Notch both 
pieces of wood at 
one end, and place 
the blade at an angle so that the cutting 
edge will project slightly beyond the inner 
end of the notches. Fasten the blade to one 
block with thumbtacks at opposite corners, 
place the other block over it, and screw 
the assembly in place underneath a shelf. 

— C. N, Suffill, Lincoln. Nebr. 



Sweet Com Is Cut Off Cob Safely 
on Adjustable Holder 




Cutting sweet com off the cob is le*ss te- 
dious and the possibility of cutting your 
fingers is reduced with this holder. It con- 
sists of a vertical piece of flat iron screwed 
to a wood base and provided with a slotted 
bracket through which an awl or an ice 
pick is inserted into the end of the ear of 
corn to turn it. A pointed nail driven 
through the base from the underside serves 
as a lower pivot for the cob, 

— Opie Head, Jr., Chicago. 
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Detachable Canvas Scat in Boat 
Accommodates Extra Person 



This boat seat, which is made from heavy 
canvas, comes in handy when carrying an 
extra passenger, It hooks into screw eyes 
driven into the boat sides and is quickly 
removed and rolled up when not in use. 
Heavy grommets at the comers of the seat 
are fitted with wire hooks. 



into the casing and a small screw is in- 
serted through the eye and is then driven 
into the top edge of the board after a pilot 
hole has been drilled to avoid splitting. 



Twig Holds Sandwich Plate 



The next time 
you are having a 
picnic lunch you 
can have both 
hands free by sup- 
porting your plate 
on a sharpened 
twig, pushed into 
the ground. The 
plate is punctured 
so that it can be slipped over the twig and 
is supported on two or three cut-off sprigs. 



pointed 



Splitting Movie Film with Slicer 

An easy method of splitting ft -mm. film 
is to place the cutter in the slicer so that 
only an indentation is made on the uncx- 
posed film when it is run through the 
slicer. After processing, the film can be 
grasped between the thumb and index 
finger and bent with the indentation up- 



permost. This will cause the film to split 
along its whole length. This method will 
prevent waste resulting from improper 
slicing after the exposed film has been 
processed, 

— Sidney Pott, Victoria, B. C., Can, 



Cornices Attached to Windows 
by Simple Hidden Fastenings 

A screw and screw eye provide a simple 
method of fastening a cornice board safely 
on a window. The screw eye is turned 



Catching Trout with Beads 



Have you heard 
how Wisconsin 
ciscoes are caught 
on hooks baited 
with beads? I fol- 
lowed the same 
idea with excel- 
lent luck for trout 
fishing. For leaders, I used fine copper 
wire and three hooks, each of which was 
provided with a coral- colored bead instead 
of the usual red ones for dsco fishing. The 
copper wire was taken from 2,000-ohm 
suppressors obtained from a radio shop. 

— E. H, Hibbard, Jr,, Milwaukee, Wis, 




\ r OUNG jockeys will gel 
plenty of action on this 
merry-go-round as their 
steeds take the hurdles. A 
mere path of hard -packed 
soil with a little hummock 
or two forms the circular 
race track. The hummocks 
should be on opposite sides 
so that the effort of pushing 
one horse up the incline is 
counterbalanced by its mate 
coming down the opposite 
one. The center post is ereo- 
soted thoroughly and H set 
deeply in the ground. As 
Hie axis is self-oil tng the 
device will he easy to turn. 






sowsb 



6PUCt 



tAWSE [I 

>."COLD-ROELtl? 



0 - OfytD 

COASTED Wrfttl. 



To prevent side drug of the wheels tinder the 
horses, the tatter should he attached to the 
cross mriTthers at an trngJe, which is found by 
stretching n sfrmif tairt/y across the center 
pivot as shown below 



\ L-iU t. 
Sj^UJIBER 



AKLE 



AXLE SHOULD BE 
■PARALLEL -Q STRING 
STRtTCHED PROWI 
. THE CENTER 

\ pivot 



CLEAT 



flT SQUARES 



5C-KCK L-SMVED FQ.rjM 



plywood 



rn 


» — i, 


, \ 


rr u -i' 7 

. ‘ :i / 



277 




z 



JQJNT 



FAN DfTAJi. 
rifOM BtAS 



IN ADDITION to ornamental structures 
* in your garden, such as pergolas, arbors 
and seats, much can be done to dress up 
the general appearance by well-planned 
application of trclliswork on the walls of 
house or garage; by concealing objection- 
able alley views with proper fencing and 
by providing distinctive window treat- 
ments. Doorways often offer opportunities 
for decoration in harmony with the general 
architectural scheme of the home. Also, 
large expanses of bleak walls and bare 
corners can be transformed into inviting 
spots of beauty solely by good judgment 
in treUiswork. 

On this page, you see four trellis effects 
around doorways, the simplest of which is 
the one shown above in Fig, 1, where lat- 
tice panels are arranged over the door and 
on each side of it, being spaced a few 
inches from the wall to provide sufficient 
clearance for growing vines. Some door- 
ways are brought out to best advantage by 
simply providing a light* shallow canopy 
and two lattice panels set at right angles 
to the wall as in Fig, 2 h A canopy of slight- 
ly larger size and a partial enclosure of the 
front, as in Figs. 3 and 4, increase the effect 
of home privacy and seclusion. The small 
inserts in the photos give an idea of good 
proportions and also the approximate size 
of stock to obtain the effects pictured. 

Low, wooden fences of simple design, 
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pointed white, add greatly to the environ 
merit of a modest colonial type of home. 
The design, with greater height, may be 
carried out on the alley side with narrow 
battens between adjacent fence boards to 
project above the fence itself, forming 
standards for a trellis as shown in Fig. 5. 
Two porch pillars of novel design are given 
in Figs- 6 and 7, the latter serving the pur- 
pose of trellises to support lacy vines that 
will not completely hide the woodwork. 
Where a lone window looks out over your 
garden* it can be enlivened by the shelf - 
and- trellis effect pictured in Fig. 8. This 
unit can be made portable so that it can be 
detached and stored during the winter 
months. Notice especially the pleasing 
curve of the top piece or pediment. 

In applying small wall trellises, it is 
preferable to attach them directly to the 
walls, off the ground, which will preserve 
the wood at the bottom. Where posts must 
be sunk into the ground, the portions to be 
buried should be creosoted thoroughly or 
otherwise protected against rot, so that 
they will not break off in a couple of years. 
Wood uprights should not be set in con- 
crete unless the portion below ground is 
creosoted and wrapped with heavy tarred 
felt. Otherwise expansion of the wmod due 
to dampness will crack the concrete. An- 
other precaution is to paint all parts with 
at least a priming coat before you start to 
assemble them. Then, when you nail the 
pieces together, coat all of the meeting 
surfaces with paste white lead. 
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POPULAR MECHANICS 



Door Bolt Screwed to Sawhorse 
Provides Adjustable Stop 




Fitted to the side of a sawhorse as shown, 
a door bolt provides an adjustable stop 
against which work can be held firmly 
while sawing or planing it. When not need- 
ed, the pin can he lowered out of the way 
to provide an unobstructed surface across 
the top of the horse. 



Emergency Sinkers Cast in Spool 

If you run out 
of fish line sinkers 
and there are none 
available, it’s an 
easy matter to cast 
some in an empty 
thread spool, if 
you have some 
scrap lead handy. 
Plug one end of the spool, then insert a 
wire in the hole and fill it with molten lead. 
When this is cooled it can be pulled out 
and shaped as desired with a knife. 

—7 H, C Mayer. Cincinnati, Ohio. 




Cleaning Wood Chopping Bowls 

Wood chopping bowls will last indefi- 
nitely if they are cared for properly, the 
main reason for checking being that they 
are often soaked in water and not properly 
dried. For sterilization purposes, such a 



bowd may be dipped in scalding water, but 
immediately withdrawn and carefully 
dried, then set in a place where there is 
neither extreme of temperature nor hu- 
midity. For cleaning, it is usually suffi- 
cient to wipe the bowl thoroughly with a 
damp, but not overwet cloth, and set in a 
location as mentioned. Never set a wood- 
en bowl in the sun to dry. 



Photographic Thermometer Clips 
to Side of Developer Tray 

Lashed to a 
sprin g-t y p e 
clothespin with 
rubber bands, a 
thermometer can 
be supported in 
developer by 
merely clipping 
the unit over the 
side of the tray. It 
is a good idea to 
make a couple of notches in the clothespin 
to keep the bands from slipping. 



Base Prevents Tipping of Polish 

To avoid accidentally upsetting a fin- 
gernail-polish bottle, which will ruin the 
finish on furniture as the solvent in the 
polish will dissolve varnish, lacquer or 
enamel, fasten the bottle to a fiat base, 
using some of the polish as a cement* The 
base can be wood or glass* A small mirror 
is decorative for the purpose. 
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YournC 1 mode- f c rn f f e rs with limited tool 
equipment will like this model freight- 
er because if'* patterned after a full- 
xixe counterpart , it fluffs in the back- 
yard pool and it's easy ta build. Once 
you have the block cut to rough shape 
a sharp knife and chisel wilt get you a 
long way toward completion of the 
simple hull. Of course^ you ha Pe (o be 
rather fussy about getting the same 
curve on both sides of the keel and the 
same Rare at the bow tfJl both sides 
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Remember to crown the deck just 
slightly before you score it to sim- 
ulate the planking; about Vm in. is 
a good approximation. To get the 
waste out of the hold, first mark its 
exact size on the deck, then bore 
rows of adjacent holes to a uniform 
depth. After that it takes only a 
few minutes to chip out the re- 
maining waste with a chisel and 
smooth up with sandpaper. Cabin, 
skylight and the pilot house are 
simply blocks cut from %-in, stock 
to the shape and sizes indicated, and 
glued in place, Windows and doors 
are outlined with black drawing 
ink. Masts, stack and bitts are short 
lengths of dowel, as you see. 
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^Cellophane* Baffle over Window 
Protects Cashier 




To safeguard his health while standing 
in front of an open window* a cashier 
stretched a sheet of clear Cellophane across 
the upper part of the window. This not 
only checked drafts, but also kept him from 
catching colds and other diseases from 
customers* Small tabs of gummed tape 
were used to anchor the Cellophane. 



Clip Holds Lock on Boat Chain 

After acciden- 
tally dropping a 
boat-chain pad- 
lock into the wa- 
ter, I attached it 
to the end link 
with a rubber clip. 
This was cut from 
a piece of inner 
tube, the two ends 
of the clip being slipped over the lock 
shackle with the chain between them as in- 
dicated* The holes in the rubber to take 
the shackle should be a tight fit. 

— G. E. Hendrickson, Argyle, Wis. 



Building New Grape Arbors 

When building a grape arbor, use wood 
that is enduring, If you want to use a soft 
wood that is easy to work, and not too 



high in price, cypress or cedar will do very 
well, and are about as good as any soft 
wood that may be found. If you want the 
last word in weather endurance, and do 
not mind working with a material that 
costs more and is harder to saw and nail, 
use black locust. This is the lumber from 
which the glass insulator pins on telegraph 
and telephone poles are usually made, and 
it will endure weather conditions longer 
than any other known species of wood that 
can be obtained readily. 

— John E, Hyler* Peoria, 111. 



Fine Screen over Rain Barrel 
Excludes Insects and Leaves 

If you have a 
rain barrel at one 
of the downspouts 
of your home or 
cabin, leaves and 
insects can be kept 
out of the water 
by covering the 
barrel with a fine 
screen. This is 
placed over the top 
of the barrel and 
a hoop is forced 
down over it. An 
opening is cut in 
the screen to take 
the spout and is lined with a piece of inner 
tube stitched to the screen to assure a tight 
seal around the pipe. 

Pull Tabs Attached to Books 
for Removal from Shelf 

Difficulty of re- 
in o v i n g large 
books and cata- 
logues that have 
been squeezed to- 
gether on a shelf 
may be overcome 
by fitting them 
with pull tabs. 
These are cut 
from leather or old 
inner tube and in- 
serted in a slit which has been made in the 
lower end of the book binding. After the 
tabs are in place the tongues will spread 
and hold to resist any ordinary pull. 







BUILD YOUR 

PART III 



Editor's, Note — Before starting an a specific 
beat build trig project, the amateur should be- 
came familiar with boat terminology as well as 
iiarrcuS practices and methods involved -so that 
he knows the * f hou) r ' and "ulhy,” which. cus- 
tomarily not explained in plans- This article 
explains Various details about decks, coaming, 
cabin framing, installing fuel and Water tanks, 
masts, booms and fittings, hints on puttying 
and painting and other important data 



¥ AYING the cluck: Decks may be eov- 
1 * ered with waterproof plywood, as In 
light sailboats where beams are placed 
closely together, or planked in cruisers, as 
shown in the details in Fig, 39, If plywood 
is used it always should be covered with 
canvas. The latter is not so slippery in wet 
going as a smooth finish would be. The 
crown of the deck is usually I in. per foot 
of beam width. In other words, if the beam 
is 4 ft. the deck should curve upward 4 in, 
above the sheer line. In installing the 
beams* it is advantageous to bolt or screw 
the ends to the tops of the frames or ribs. 
If the latter are too far apart, place beams 
between, supported by short cleats, Fig, 37. 
Where the sheer plank is thick and wide 
enough, it is safe to notch for the beams, 
as in Fig. 39. However your beams are 
installed, they must be tested with a 
straightedge* Fig H 38, as one or two might 
have warped out of line after installation. 
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Iii case of an open boat, such as a dory, 
which you wish to deck over, all that is 
necessary is to remove the rub rails, 
and build as sbovm in the lower* cent or 
detail, Fig* 39, Lay canvas over the 
planking, copper-tack down along the 
sheer, and cover with the mb rail. Ar- 
rangement of beams for a sailboat dif- 
fer somewhat from those of a cruiser, 
Figs. 42 and 43. Here are shown ply- 
wood decking for the sloop and plank- 
ing on the cruiser. The plywood is cut, 
in this case, in six panels of three pairs, 
joined at the center line and transverse- 
ly on two of the beams. These joints 
will be covered with canvas. Casein 
glue is applied to the tops of the beams 
before the plywood is screwed down 
permanently. 

In decking over the cruiser, covering 
hoards are used around the gunwales* 
It is necessary to set in a batten to which 
the ends of the fore-and-aft straight 
planks are screwed. This batten is set 
in notches to lie flush with die beams, 
Owing to the curve near the bow it is 
necessary to make the covering board 
in two pieces, with a diagonal joint. 

Another arrangement of the deck 
planking, known as the “nibbmg-in’ T 
method is shown in the top right detail 
Fig. 39* Each plank end must be fitted 
as you go along, the notches being cut 
at the time of fitting, since each strikes 
the king plank at a slightly different 
angle* In laying canvas over a deck* 
professional boat builders have their 
own methods. One is shown in the low- 
er-right detail in Fig. 39. The canvas is 
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pul I Of I as tightly as possible over the whole 

deck and tacked at the gunwales- Then the 
builder treads back and forth on the por- 
tion over the cockpit. This method takes 
out the last bit of slack and shapes the 
canvas to the deck. Many builders lay the 
canvas in wet paint. Others soak it in wa- 
ter first and wring out thoroughly, then 
apply casein waterproof glue to the wood 
deck, drawing the damp canvas tightly 
over this and proceeding with tacking as 
described above. 

Fuel and water tanks: Installation of 
fuel or water tanks in certain hulls will 
have to be made before the deck is laid. 
Fuel tanks should be anchored securely to 
the framing, and be equipped with baffle 
plates. Fig, 41. Felt or leather strips should 
be placed between the metal tank and 
wood supports. Care must be taken to have 
all connections protected from injury in 
case cargo or equipment slides about in a 
heavy sea. See that nothing movable can 
come in contact with the gas line. Fresh 
water tanks should he protected from the 
sun, and be of a material that will not con- 
taminate the water, 

Coamings: A trim cockpit coaming adds 
as much to the smartness of a boat as any 
other one feature. Mahogany is a favorite 
material and when steamed will bend 
readily. Usually there is an inner frame of 
the same shape to which it is screwed, and 
the curved front portion joined at an angle. 
See the details in Figs. 42 and 43. 

Cabin framing: A cabin is really a high 
coaming with a roof and port lights* Typ- 
ical designs for small boats are shown in 
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a simple but satisfactory sliding hatch 
cover can be made as in Fig. 50, the left- 
hand detail. Port and dead lights should 
be absolutely watertight, and examples are 
shown in Fig. 49. 

Mast, boom and fittings; Selecting the 
stock is the important thing in making a 
mast. Spruce or vertical grained pine is 
satisfactory. Either is purchased in the 
square piece, and of course should be free 
from any defects. If newly surfaced, paint 
it with linseed oil to prevent checking if 
you do not intend to trim it at once. The 
first step in shaping is to mark tapers on 
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Figs. 36, 40 and 44. 

Special attention 
always must be 
given to the joints 
of the cabin fram- 
ing, Figs. 44 to 50 

inclusive. 

A typical exam- 
ple of good cabin 
framing is illus- 
trated in Fig. 44, 

Joints exposed to rain and spray should be 
sealed with marine glue before assembly, 
and unexposed joints with casein water- 
proof glue. Install a panel of hard-pressed 
board on the roof before the planking is 
laid, as this reinforces the structure hori- 
zontally, and makes a better appearance 
inside. Galvanized or brass screws should 
be used instead of nails, the heads coun- 
tersunk: and covered with putty. Several 
joints are detailed in Figs. 47 to 50 inclu- 
sive. A coveting strip over a door, Fig. 47, 
keeps out moisture and presents a smooth 
appearance; Fig, 48 shows how to build 
watertight window frames, while the right- 
hand details, in Fig. 50, illustrate a sub- 
stantial corner piece for the cabin. Extra 
heavy beams with knees should be in- 
stalled flanking the mast, as in Fig. 45, and 
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all four sides, easily done with a chalkline 
as in Fig. 52. Begin the taper at the point 
the mast meets the deck. After being 
squared to a taper the rest is easy with 
drawshave and plane, Fig. 53. A square 
mast is built up as shown in Fig. 54 to give 
a taper of about 2 in. in 24 ft. This type is 
exceptionally strong, when assembled with 
casein glue, finishing nails and screws. 
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When screwing down a sail track, Fig. 51 
shows one thing to avoid. Note the curve 
in the mast. After the track is screwed in 
place it is likely to hold the mast to that 
curve. The photo has been purposely ex- 
aggerated to emphasize this point See that 
the mast lies straight before screwing 
down the sail track. For a light sailing 
dinghy, a jointed mast is permissible, made 



f 

h 







as shown in Fig. 56. This can be lifted out 
and stowed in small space. Several types 
of mast fittings are illustrated in Fig. 57, 
Most of these are standard, and can be 
purchased ready-made. Spreaders for ex- 
tra tall masts are illustrated in Fig. 55. 
Fig. 58 shows booms and the fitting of a 
turn button at the lower end of sail track. 



BSA5S STRIP 

adequate. Above the waterline prime with 
linseed oil with just enough white lead to 
give it body. When dry, coat with marine 
paint. For planked decks, a spar varnish is 
generally used. The mahogany transom, 
coaming, and rub rails are treated likewise* 
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Puttying and painting; Putty should not 
be applied to raw wood because the latter 
absorbs the oil, causing the putty to dry 
out and crumble. Apply linseed oil to the 
caulked seams with a seam brush, as well 
as in the countersinks for the screw heads, 
and putty afterward. Copper bottom paint 
is applied directly to the raw wood below 
the waterline. Do not give a priming coat 
of oil, because it prevents the copper paint 
from adhering. Two or three coats are 
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Large Clips on Closet Shelf 
Support Extra Hangers 




When space is needed for hanging extra 
clothes hangers temporarily, large paper 
clamps will serve to support the hangers 
from the edge of a shelf. A wire hook run 
through the holes in the handles of each 
clip provides a simple hook. 



Handy Tray Attaches to Tripod 

Cut from a piece of plywood, the shelf 
shown is instantly attached to a tripod 
leg for holding miscellaneous camera ac- 
cessories. If necessary, narrow strips can 




he screwed to the edges to prevent the ar- 
ticles from rolling off. It is a good idea to 
finish the shelf with varnish or enamel to 
avoid warping. 



Building Hoop-Design Furniture 
to Enhance Your Garden 

Use of hoops in the construction of this 
comfortable garden furniture lends a novel 
touch that is unusual. The hoops are made 
of Va by 2-in, spruce strips steamed and 
bent over a form. If you have no conven- 
ient way of steaming the hoops, soak them 
in water for 24 brs, or more, and then bend 
them around a form assembled by nailing 
curved blocks to a workbench or other flat 
surface. It is best not to bend the wood 
around spikes, as they will leave marks or 
dents. Allow the wood to dry thoroughly 
before removing it from the form. The 
squared side view' gives dimensions and 
locations of the curved frame members of 
the chair t which are all 1 by 2-in, pine and 
are assembled throughout with dowels. No 
mortise- and- tenon joints are used, thus 
greatly simplifying construction. Casein 
waterproof glue is applied to all joints. 
The settee is the same construction as the 
chair. The frame members, however, are 
heavier, being Us-in. stock, the seat slats 
^4-in, stock, and the back slats may be 
spaced farther apart than those of the 
chair. A support is installed under the 
center of the seat. An attractive lawn tabic 
is made with a circular or square top of 
a 4-in r plywood. A hoop is assembled with 
each pair of legs and secured to the top by 
means of cleats on the underside of the 
latter. The feet are identical with those of 
the chair and settee, except that the legs 
and ends of hoops are spaced differently. 
A thorough paint job will prolong the life 
of this set and enhance its appearance. 



Cartridge Fuses Pulled Safely 
by Using Spring Clothespin 

Fuses of the car- 
tridge type can be 
inserted or re- 
moved without 
danger of shock if 
you use a spring 
clothespin. The 
inner surfaces of 
the jaws are 
rounded out and a 
rubber band over 
the pin increases 
its grip. 
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Clothespins on Bathroom Rack 
Grip Garments Securely 




Small silk garments hung on this two- 
arm, swinging rack to dry will not slip oil 
because each one is held by spring -typo 
clothespins. When not in use, the arms of 
the rack fold back against the wall. Each 
clothespin is taken apart and one half is 
screwed and glued to one of the arms, after 
which the pin is reassembled. 



Twine Dispensed in Workshop 
Through Funnel on Wall 

When you need a twine holder and there 
is none at hand* just hang a tin funnel on 
the wall, insert the ball of twine and pull 




the end down through the funnel spout. 
Such a holder is only suitable for balls of 
twine that unroll from the inside. 

— V. H, Miller, Vancouver, B + C., Can. 



Solder Dip Cures Loose Track Pins 
in Model-Railway System 

Loose track pins in a toy or model-rail- 
way system cause noisy operation and 
poor power conduction to the motor. A 
good way to secure tight-fitting pins is to 
molt a small quantity of solder in a cruci- 
ble and dip the pins, coated with rosin or 
some other flux, into the melted metal. In 
case one dip will not make a pin sufficient- 
ly tight, a thicker coaling of solder may be 
added by a second or third dip. Be sure to 
make these successive dips quickly so that 
the already adhering layer will not have a 
chance to melt. 



Composition Roofing on Boat Pier 
Provides Non-Slip Surface 




By simply tacking composition roofing 
on a boat pier you can overcome the dan- 
ger occasioned by wet, slippery boards. 
The kind having a crushed slate coating 
was found highly satisfactory and will last 
for several years. 



C[ When popcorn fails to pop readily, place 
it in a strainer and pour hot water over it. 
Then shake off as much water as possible.. 
This adds moisture to the corn, which is 
necessary if it is to pop well. 
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New Sportswear jewelry and Flowers of Cork 
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For summer sports apparel and particu- 
larly for beach costumes, all kinds of novel 
belts, bracelets, buttons, flowers and other 
accessories can be fashioned from ordinary 
corks just as you see them here. It's no 
1 nek tii slice the cork as required. Simply 
spread a light film of machine oil or v a se- 
ll ne on a sharp knife blade and it's easy. 
The "chain -disk’ 1 belt shown above is a 
good example of the work. First, cut a 
number of bi-in, disks from fairly large 
corks; then assemble them by using a 
darning needle, making short stitches bn 
in. from the edges of the disks on the right 
side to fasten them together. Finish with 
a long stitch on the reverse side of each 
disk. To prevent the disks from turning* 
run another length of cord or raffia under 
the long stitches at the back as shown. Tie 
the lengths together at the last disk and 
finish the ends with tassels. Imitation 
flowers to wear in clusters may be made in 
several ways as you see in the details. One 
type uses disks of two colors with a bead 
strung on wire to hold them together, An- 
other is made by fringing a narrow strip 
of rubber and winding it around the whole 
cork. Other types are simply variations of 
those described and once you get into the 
work, designs will suggest themselves. 
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CT Tarnished b rass can he brightened by 
rubbing it with half a lemon dipped in salt* 
Polish the brass with a dry cloth. 
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Crocheting thread is less likely tes become entan- 
gled tn the work or clothing if it is tun through a 
safety pin fastened to _yn(jr dress PS in 1 - For 
washing berries und fruits that are likely fa sfoirt 

the tiands t put them inrude a couple of sieitea that 
have been hinged together as in 2 V and suers h bach 
and forth in water 



Tour laundry list and pencils arc al- 
ways al hand if kept in a pocket 
attached to fht clothes- hamper lid nS 
in ■?. Using daintily figured cloth 
and slurring the edges will improve 
the appearance of the pocket? hem 
the fop edge to take If piece of elastic 
to keep it closed. The pocket can be 
tacked in place if the hamper is 
ufaod t nr cemented if moiaL Candles 
will give off a pleasant odor if you 
make a small hole Ungt hwise of each 
One close to f/ae wick* os m and 
fill it with powdered incense 



You will be less likely to feorrt .vour hands on a hnk- 
pan if a piece of m^fai angle is riveted to each 
end of the pan just above (fie handles as in 5 to 
keep them from raising too high when lifting the 
part. The tendency of some refrigerator ice-cube 
trays to stick to the freezing unit tan be avoided 
cementing hose gaskets in place as shown in f?\ 7"o 
keep clothespins handy on your fine without the 
contuiner becoming filled with rain or S now, make 
it of oilcloth as in 7 by folding OVcf the ends and 
Sewing them to form pockets 
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WIRE SOLPE:* 



Loose doorknobs can be tightened with wire \ older ax in 
8. First tump rf on the Itnab .shank, and then cut off a 
“washer” front one end to take up the play in the. hnolu c T 
I.oose handles <jjt push brooms- will stay in place if you 
usi 2 a couple of L-ho&ks and a heavy wire pin tis in 9 



STOVE BOLT- 
HAMVIERED 



5TC >»P£P. 



ftort-ifi'p Juijs tor wheels of a iownnirtii'cr can be 
made with stove bolts, Drill n number of holes 
in the rims, staggering them as m 10, / nsert the 
bolts and drive the nuts on the outside. Then 
carefully ncet the projecting ends of the bolts 
u ‘it h cj hammer, resting the bolt head on an cinWI 
fo avoid breaking the Cast wheel rim 



S EEN 



LEAD WEtijHT' 



A luoator y stopper is always out of the way tf the chain is run 
through the anchor-pin hale and counter weighted o$ ip II. 
M - hen cutting small disks of screen far slrainerf, (he edges 
can be kept from unraveling if you spread n fftirt luyfr of 
soldier ot'er fit*? u.'ire, if ft is nof coated With pcnnl, as an 12 
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POPULAR MECHANICS 



Safety Back Rest on Swing 
Protects Small Child 




This back rest can be adjusted up or 
down to prevent Ultle tots from falling 
backward. It is a length of heavy punc- 
ture-proof inner tube with holes burned 



through it near the ends to take the swing 
chains or ropes. If regular tubes are used 
for this purpose* they are apt to tear out 
at the holes. Discarded puncture -proof 
tubes can be obtained at most tire shops 
at little cost. 

— M. W, Mutschler, Lincoln, Nebr. 



Ball Keeps Thimbles Together 
in Sewing-Machine Drawer 




When a number 
of thimbles of dif- 
ferent sizes are 
kept with other 
articles in a sew- 
i n g-in adiine 
drawer, it is often 
difficult to locate 
the one desired. If 
a small, hollow 

rubber ball has holes cut in it to take the 
thimbles* they can be kept together. 









Farm Tractor Built from Used Auto Parts 




OTHER USEFUL PROJECTS 



UTILITY TRAILERS — &86 and 987 i Built of 
old auto parts and lumber. Adaptations of 
body To iuit various purposes. Two prints SOc, 

ELECTRIC SPOT WELPER-891 and 892: 
Works on 110-voli. 60-cyele alternating cur- 
rent, For small work tip lu % in. in thickness. 
Two prints SOc.. 

LARGE CABINET WORKBENCHES!^ = 35 in. 
high and has twenty drawers. Top is 27 in, 
wide and 7 ft, 10 in, long, 25c- 

CARPENTERS- TOOL BOX— 824: 8 Vi by 13% 
by 31 Vi in, in size. Carries your large plants, 
saws* and many oth^r tools, 25c. 



This farm tractor has plenty of power 
to pull a two -bottom plow, a two- row 
cultivator and other implements. In- 
cludes a Ford model- A motor and twin 
transmissions giving six speeds forward. 
Wrenches, hacksaw and drill are about 
the only tools needed — welding can be 
done at your local machine shop, Set of 
three plans, Nos. 1024 to 1026 inch, con- 
taining all necessary constructional de- 
tails and a Ust of materials needed will 
bo sent postpaid upon receipt of 75c. 

400 Build- It- Yourself Plans 

Every horap workshop owner should have our 
illustrated catalogue far constant reference to 
get ideas on what to build. Shows nearly pll 
projects as they look when finished. Includes 
modern and colonial furniture, home and garden 
improvements, workbenches, topi cabinets, mt- 
lor- driven machines, models of all kinds, outdoor- 
sport devices, radio equipment, electrical devices, 
toys anti novelties, juvenile articles, etc. The. 
only cost to get this new catalogue is a three-, 
cent stamp. Be sure to print your name and 
address carefully when ordering. 



Any six of these plans {not projects ) will be 4-enl upon receipt of |J 

Address Plan Service, Popular Mechanics Magazine, 200 East Ontario St, f Chicago 
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F YOU are fortunate enough to live 
receiving range of a station 



w 



broadeasting television programs, and have 
had some experience in assembling radio 
apparatus* this combination receiver offers 
a practical kit assembly 
that will enable you to 
tune in the RMA standard 
television signals. A com- 
plete sound and (video) 
picture receiver in one 
unit, special attention has 
been given to simplified 
arrangement of controls 
and shockproof design. 

It is a superheterodyne 
covering the 44 to 50 and 
50 to 56 megacycle chan- 
nels, with provision made for 
adding coils to a switch assem- 
bly as additional frequencies 
are assigned for television use. 



P-- v 






Both sound and picture 
channels are tuned si- 
multaneously by means 
of this selector switch 
and a small vernier con- 
denser, There are six 
controls on the front of 
the panel; four addition- 
al, seldom used, knobs 
are brought out on the left- 
hand side of the chassis. All of 
these knobs are grouped in a 
manner easy to understand and 
convenient to use. 

A half-wave dipole antenna* 
that looks very much like a 
couple of curtain rods mounted 
on a wooden upright is used for reception. 
The twisted pair transmission line should 
have an impedance of approximately 110 
ohms to connect the antenna to the receiv- 
er. A conventional antenna with a single- 
wire lead-in is not recommended because 
such an antenna and load-in pick up re- 
flected signals from several directions and 
may cause multiple images to appear on 
the cathode-ray tube. 

Photos Figs. l f 2 and 3 show various 
views of the completed instrument and the 
method employed to inclose the power 

(Continued t* page 1 32 A I 
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'POWER SET 
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“DANTAM 1f space -saving tubes, which 

J have all the good qualities of large 
similar standard beam-power types* make 
this miniature portable general-purpose 
broadcast receiver possible and give it a 
surprisingly loud and clear voice. These 
small type-GT tubes, shown in photo (B). 
cost no more than those employed in or- 
dinary broadcast sets and are available 
from all radio-parts houses. 

Suitable for use in practically every 
room in the house or out on the porch, 
this efficient 4- tube set is easy to 
build and all parts* including the formed 
and drilled base, cost approximately $4.75 
less tubes and cabinet. It will operate on 
any 110-volt 50 to 60-cycle a„e. t or d.e. 
supply line, and delivers about 2 watts of 
audio power, 

The cabinet and base details appear in 
Figs. 1 and 2, and the simplified wiring 
diagram is shown in Fig. 2. This wiring 
diagram indicates all connections under 
the base and each lead running up to the 
parts mounted above* A schematic cir- 
cuit diagram is given in Fig. 4. Since the 
set is unusually compact, the parts must 
be placed correctly and in definite order. 
First install the four octal-type tube 
sockets and note the direction of the key 
pins. Mount the antenna coil and shield 
plate on the variable condenser and fas- 
ten it to the condenser mounting plate. 
Next attach the speaker to the base and 
then fasten the output transformer on the 
base after the voice -coil leads are sol- 
dered to the speaker lugs as indicated. 



25i.tj-OT 
25ZS-GT- 



Fig .2 



Fig. 3-8 
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Now, working under the chassis base, 
slip the combination volume- control and 
switch into the slot provided find tighten 
the lock nut: nexl mount the r.b coil in 
position indicated in Fig. 3, and then fas- 
ten the insulated terminal strips at the 
points shown* When wiring the set, follow 
the diagrams carefully, make all leads a 
short as possible and be sure that the sol- 
dared connections are light* The order of 
wiring is not important, but it is usually 
best to connect the filament and power 
supply wires first* Photos Figs. 3- A, 3-B and 3-C 
give various views of the completed chassis,’ photo 
(A) show's the set housed in the simple plywood 
cabinet which is detailed in Fig, 1. 

l Continued to i>aje l OTA I 
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POPULAR MECHANICS 



Beginner’s A.C.-D.C. Code-Practice Oscillator 
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Bv S. A. Walendowski 



^ |NLV ii lew radii i parts are required to 
assemble this 1-tube seif -powered 
audio oscillator* When hooked up with a 
key and inexpensive headphone it pro- 
vides the beginner with an excellent means 
for code practice and will familiarize him 
with the actual tone of code signals. No 
batteries are necessary J merely plug the 
line cord into any 110- volt a.c. or d.c. out- 
let socket, Hip the toggle switch “on" and 
the code teacher is ready for use* Follow 
the continental code chart given until 
memorized, then have some friend, an ex- 
perienced operator if possible, send at a 
gradually increasing rate of speed until 
you are able to copy at least thirteen five- 
letter words a minute. 

All parts are clearly shown, anti the val- 
ues specified, in the simplified wiring dia- 
gram Fig. 1, and photos Figs* 1-A and 1-B; 
a schematic circuit diagram appears in 
Fig. 2* The audio transformer is an ordi- 
nary V 2 to 1 ratio interstage type with 
terminal lugs out the bottom* Fixed con- 
denser Ci is a .1 mfd, paper by-pass type; 
Cj and C;i are 8 mfd. electrolytic filter con- 
densers contained in a single metal con- 
tainer* Condenser C( is a mica type. The 
electrolytic condenser unit mounts in a 
hole cut in the metal base; holes are also 
cut for the 7 -prong wafer- type lube socket 
and to clear the terminals of the audio 



1 Continued tb page 13ZA * 
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SUGGESTIONS 



f A J ana any set dinner fan in- 

stall this improued alt -Waif* orrfnnnct 
eystejn nnJ take advantage of several r _^- v 

advanced features, that improve ft' 

Ctpti^n. Combining an ”L" type 
broadcast antenna with a JmJf- dou- 
blet for short W aV e S t it employs 
shielded cable and iron-core trans- j 
formers; comes completely wired 

fC), pocket-type all-purposi fc.s-f meter, designed far 
amateurs and cXpcrimenteri 3 quickly locates flows in re- 
ceivers and transmitters , Checks a.c. or d.c. filament 
Voltage, tine voltage and transformer voltage on high 0,0* 
ranges. Other tests include voltage on lour and Jiiffi d.c, 
ranges; also checks grid, scree n and plate current of any 
tube, A capper-oxide rectifier is built into the meter for 
a-Cr measurements and a battery for standard flfrjnrfiefer' 
ranges- Wi/i its self-contained battery f this compact 
trouble shooter is djO an excellent continuity meter 
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fD), flexible insulated shaft 
coupling permits tandem op- 
eration of condensers; Figs. I, 
2, 3, 4 and S are Suggested 
applications for homemade in- 
terference eliminators. All No. 
1 chokes are layer-wound on 
wood forms untft Wax paper 
between layers, each layer 
shellacked; No, 2 chokes are 
single-layer Wound on card- 
board tubing 
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POPULAR 

Television Picture Attachment 
Uses Any A.C. Set for Sound 



Utilizing the chassis and loud speaker of 
any a.c. -operated radio for accompanying 
sound, this table-model attachment repro- 
duces television images for direct viewing. 
It plugs into your regular receiver in the 
same manner that you would connect a 
record player. The picture is 3 r! k in. by 
4 ? a in. Five television receiving channels 
are provided. 



Sending Sound over a Light Beam 

Equipment found in most junior high 
schools can be used to transmit sound over 
a light beam for class demonstrations. A 
common flashlight is connected to the out- 
put of a radio receiver for the modulated 




i 

M E C H A N I 3 S 

light source. The indicated phototube and 
amplifier of a sound movie projector con- 
vert the light signals into electric impulses 
that are amplified and released as sound 
by the loud speaker at l ight. 



Dynamotor with Noise Filter 

Operating on a 
12-volt storage 
battery, this com- 
pact well- filtered 
power unit deliv- 
ers up to 400 volts 
at 150 ma. De- 
signed to power 
radio receivers 
and transmitters 
for aircraft, police and marine use, it is also 
suitable for mobile sound systems. 




Radio Living Room of Tomorrow 

Simple in arrangement, and soft in color 
because of television, the suggested “radio 
living room of tomorrow” at the New York 
World s Fair is open to visitors, who are 





permitted to inspect the various sight, 
sound and facsimile facilities while they 
arc in operation. 

€] Blueprints covering radio construction 
articles in this and past issues are available 
for 25 cents each. Original material lists, 
with names of manufacturers and dealers, 
can be obtained from our Kadio Depart- 
ment upon receipt of postage. 



NEXT MONTH — How to Build a Two-Tube “Phantom’ 1 Record Player. A simple 
and inexpensive self-powered phono-oscillator for playing records or “home broad- 
casting” through your radio set without any wired connections between the phono- . 
graph pickup, or microphone, and your receiver; new “loktal-base” tubes are used. 



* 






LORD 



SLOT 

FOR 

TOOL 



RIVET 



7 BASE 
r Ci.fT AWAY 
FOR 

ARMATURE 



AttM ATUR L 



J-^TO BE \ 

-- !TT Y E T F- !? ' 
„ THROUGH 
ft L OR L 



CIVETS 



SCREW' 
THKOUGl 1 
CORE INTO 
BASF 



TORS LL- ROD 
LNkRAVmG 
V TOOL 



VibratingTenciiT 






pry ^ 

SCREWED 
TO END 
PLATE 



DRILL 

ROD 



FIBER 
, TUBING 



ARMATURE "V l 

BRACE FT 

I- : -•• F"' -■ w _ k 



TIPS GROUND AND HARDENED 
[^GRAVING TOOLS g) 



>2 D3A 



VVCK3&EH Li--... 



1. I I 






toold. 40rf wietcUS- 

By C. A. CROWLEY 

’HIS handy engraving ‘pencil ' engraves 
name plates, initials tools, lays out met- 
al templates, and is useful for tooling craft- 
work of all kinds. It operates on 110- volt, 

60-cycle alternating current, and will not 
work on direct current. 

An electromagnet is the heart of the took 
Its core consists of E-stampings from an 
old audio-frequency radio transformer, 
dimensions of which are shown in Fig, 3 t 
although these are not extremely cr 
The number of turns required for the coil 
is equal to 493 divided by the cross -sec- 
tional area of the core* The cross-sectional 
area of the core is the width, of the center 
leg on which the coil is to be wound, mul- 
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POPULAR MECHANICS 





.FLAT 



CO^E, v DRFt,U.D FOR 
THICKNESS REVETS 



ENGRAVING 

TOOL 

MAGNETIC PATH 
THftOU&JH CORE 
AHft ARMATURE " 



'■ '_ : L i . -T‘ 



CLEARANCE 



CLEARANCE 



LOCK NUT 






W H fc h 



OP Eh 



i: “ l. A ! H COT SOFT 
TAPE TIED DOyvtf 

*j| EOLATION 
|>Tl3£.tt OR HFAVV 
■ SP£R ] cm 
ON n>LE UNF.5 
FOLDED OFT 
DOTTED ulMti 



drilled AND TAPPED FOR 
engraving tool 



HEAD RIVETS 

COUNTERSUNK 



CUTTING HEAD 
REMOVED 

3HANK 

FLAT1 

Aw D TAPPED 



tiplied by the thickness. In the ease of the 
core shown, the center leg is .25 sq. in. The 
number of turns required is, therefore, 493 
divided by .25, or 1972, 

The wire size is calculated from the 
length of the magnetic path, as shown in 
the upper detail of Fig. 7. The wire size in 
circular mils is found by multiplying the 
length by 5Q,E)fl0, and then dividing by the 
number of turns. For a magnetic path of 
3 Ft in. T the wire size required is 3,25 times 
50,000, divided by 1972, or 82. 5 circular 
mils. The required gauge number is then 
found from any magnet wire table, which 
will show that No, 31 has an area of SO cir- 



cular mils, and No, 30 has an area of 101 
circular mils, In such a case, the larger 
size flower gauge number) should be 
chosen. The coil will, therefore, be wound 
with 1972 tunis ol No, 30 enameled wire. 
As most audio -frequency transformers are 
close to the dimensions given, No, 30 wire 
is satisfactory, but where a heavy-duty 
outfit is to be* built from larger E-stamp- 
ings, larger wire will be necessary. 

The coil is wound on a wooden form as 
shown in Figs. 5 and 6. The form should 
be slightly larger than the leg on which the 
coil fits, and should also have a slight taper 
toward the end, so that the finished coil 
can be slipped off readily after removing 
the two screws that bold the end plate. 
Si rips of plain cotton tape (not friction 
tape) are laid endwise on the four sides of 
the form, and then fiber insulation or 
heavy brown paper, cut to the pattern 
shown in Fig. 6 T is laid over the form and 
held in place with a single band of friction 
tape* Wind the coil tightly and evenly t 
avoiding all kinks. When the coil is fin- 
ished, tie the cotton tapes tightly over the 
coil and remove the coil from the form. 
Wrap a single band of friction tape around 
each side of the coil. The leads from the 
coil should be soldered to a suitable length 
of lampcord. and the soldered joints taped. 
Then the coil can be slipped on the core 
and held in place with a small wood wedge. 

The armature assembly shown in Figs* 
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4 and 7 is constructed of cold-rolled steel. 
The armature is fastened to its bracket 
with two flat- head rivets, countersunk in 
the armature. Clearances and dimensions 
specified should he followed carefully. 

Engraving tools can be made of bs-in. or 
larger drill rod. The tips can be ground to 
various shapes, as shown in Fig. 2. After 
rough -grin ding to shape, the ends should 
be hardened by heating to a straw yellow 
color and plunging the cutting end only 
into cold water. After hardening they are 
finish ground. The shank of the tool can 
be threaded and screwed into the end of 
the armature; a lock nut and lock washer 
are used to hold them firmly. If only a sin- 
gle engraving bit is to be used, it can be 
held permanently in place by peentng. 

The completed tool can be mounted on a 
semi-circular wooden block, and placed 
inside a fiber tube. See Figs. 1 and 4. 

Another way to make a simple engrav- 
ing tool is to take an inexpensive vibrator- 
type (labeled a,c* only) electric razor, of 
the kind which contains an electromagnet 
instead of a motor* See the left detail of 
Fig* 7. Remove the cutter head from the 
shaver and, if necessary, saw ofT the end of 
the Bakeiite case. An engraving tool can 
be attached to the vibrating shaft of the 
shaver, One way to do this is to swage the 
shank of the tool flat, and drill it to fit the 
shaft It can be held in place by peentng, 
or the shaft can be threaded and the tool 
tapped and held with a lock nut. 



Wet Oil Paintings Held Apart 
by Spring Clips 

Artists who have 
occasion to carry 
wet oil paintings 
WL 11 fi n d these 
spring clips just 
the thing to keep 
them from smear- 
ing. Four clips 
bent from spring 
brass to the shape 
indicated clamp 
onto the edges of 
two canvas boards, 
In this manner 
paintings can be 
wrapped and carried without fear of any- 
thing touching the wet surface. 



Gauge to Center Threading Tool 
on Lathe Work 




When threading or turning large work 
in a lathe where it is sometimes difficult to 
set the tool in the center of the work, this 
gauge will help. It is nothing more than a 
piece of metal about 1 in. wide and G in. 
long. I use the back of the compound rest 
as a reference point, set the gauge on it 
and file a shoulder where the point of the 
lailstock touches it, as shown in the lower 
photo* When setting the tool, just set the 
gauge on the compound rest and adjust 
the cutting point of the tool against the 
shoulder — C. Spiller, Los Angeles* Calif. 



Tags Identify Seed Corn 

One farmer uses 
milk-bottle caps 
to identify ears of 
seed corn. The 
necessary data are 
written on the cap 
in ink* then a nail 
is pushed through 
the cap into the 
end of the cob. 
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Bottle Caps on Block Grip Soap 
When Scrubbing Floors 




Desiring to apply soap directly to stained 
portions of a floor while scrubbing it, a jan- 
itor of a large building cut the bristles 
from a scrub brush and tacked a number 
of bottle caps to it. With this improvised 
handle, the soap bar was firmly gripped 
while rubbing it over the floor. 



Modeling Clay Cleans Typewriter 

Modeling day such as sold in toy sec- 
tions of department and ten-cent si ores is 
good material for cleaning typewriter keys. 
Press it on the keys firmly and you will 
find that it will pull out all the accumulat- 
ed dirt, The clay is also suitable for re- 
moving dirt on other machines. 



Machines Thrown in Gear Easily 
When Teeth Are Beveled 

Trouble some- 
times experienced 
in shifting certain 
machines into gear, 
such as ice-cream 
machinery, slicing 
machines, etc., can 
often be avoided 
by slightly bevel- 
ing the ends of the 



teeth on the sides that engage with other 
gears* The beveled ends of the teeth tend 
lo mesh with those on another gear more 
easily than when the ends arc flat* 



Settling Basin in Photo Studio 
Filters Washing Water 

Handicapped 
because fine par- 
ti c 1 e s of sart d 
worked through 
the w’atcr lines and 
made ferrotyping 
and other opera- 
tions difficult for 
fine work, the 
owner of a small 
photographic stu- 
dio overcame the 
trouble by using an old hot-water tank as 
a settling basin. Water entered the tank 
halfway up from the bottom and was taken 
off for the studio from the top. The sedi- 
ment was periodically removed by drain- 
ing off some of the water through a valve 
at the bottom of the? tank* 



Keeping Hay Out of Rake Wheels 
with Old Auto Tires 

Annoyance caused by wisps of hay twist- 
ing and binding around the axles of your 
rake, can be eliminated by slipping old 
tires over the axles to ride inside the bub* 
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“Squeeze” Joints Make This Saw Bench Rigid 
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When you build a stand for your saw 
table or a low bench that must take real 
punishment, rigidity is the one thing 
you’re after. This bench can be made any 
reasonable size and the strength of the 
joints at the four corners is equal to the 
strength of the stock of which the bench is 
made. No glue or screws are used; just 
two long rods, threaded at each end, arc 
all you need to assemble it. The saw bench 
shown in the photo was made of 2 by 6-in* 
yellow pine and the joint shown in the cir- 
cular detail is the same at all four corners. 
Legs, A, are halved onto the lengthwise 
rails C + Cross rails B are housed into the 
lengthwise rails and when the nuts on the 



ends of the threaded rods are tightened 
these parts are drawn together tightly. 



Adjusting Your Cream Separator to Get All the Butterfat 



Cream separators of the centrifugal type 
may be the cause of considerable loss of 
butterfat if operated to bring the highest 
possible test of cream. One cream-station 
operator says it is the aim of his patrons to 
deliver cream of the highest possible but- 
terfat content, in the mistaken opinion that 
it is more profitable. According to this 
operator, a hand-power separator cannot 



be driven fast enough to bring about com- 
plete separation of the cream from the 
milk when the cream screw is turned down 
to bring a test of much more than 35 per 
cent butterfat. If the screw is opened 
wider so that the test falls to 30 per cent, 
there will be more skim milk in the cream 
delivered but there will be little if any 
butterfat lost in the skim milk. 



306 



POPULAR MECHANICS 




Bill-Poster's Tacks Are at Hand 
in Cork on Wristband 



TACKS 



CO^K 



E LAST lC 



Slipped over your wrist, this holder keeps 
tacks right where you need them w r hen 
putting up posters. It consists of a large 
cork fitted with an elastic wristband, the 
ends of which are cemented in slits cut 
in the cork with a knife. 



Corn Crib Shielded Against Mice 
with Eave Gutter 

Inverted and nailed along the lower out- 
side edge of a com crib, lengths of eave 
gutter will make it impossible for mice and 




rats to climb into the crib + Give the gutter 
a coat of red lead and when dry, paint it to 
match the building, 



Artist’s Brush Cleaned on Screen 
in Lid of Jar Co ver 

A suitable sur- 
face for cleaning 
art brushes con- 
sists of a screen- 
wire disk soldered 
in the cover of the 
brush -cleaning 
jar. The disk 
should be cut 
slightly larger 
than the inside of 
the jar cover so 
that it will take a convex shape when it is 
forced into place in the cover, 




Pipes and Tubes Dipped in Acid 
to Mark Cutting Angle 

Having many 
occasions to cut 
lengths of galva- 
nized pipe and 
tubing at various 
angles, one tin- 
smith marked the 
lines for easy and 
accurate cutting 
by merely dipping 
them into a jar of 
soldering acid and 
then thoroughly 
rinsing in water. Galvanized coatings sub- 
jected to the acid turn black, providing a 
clearly defined edge to show where the 
work is to be cut. 



Carbon Copy on Back of Letter 
Saves Filing Space 

Many large offices are making carbon 
copies of answers to letters on the backs of 
the original letters. Thus, the blank space 
on the reverse side of incoming letters per- 
forms the triple service of supplying paper 
for carbon copies, eliminating clips or sta- 
pling, and greatly increasing the amount 
of space available in the files;. 

— John G. Roberts, Chicago. 





Electric Wiring « il Home 



PART II 

Installing the Equipment 

A LTHOUGH the switch and outlet boxes 
x are not installed until after the cables 
have been pulled through partitions and 
floors, it will be necessary to locate the 
exact position of the switch and outlet 
boxes first, and then to make the wall and 
ceiling openings. In this way the cables 
can be pulled from one opening to the next, 
and the ends of the cable left extending 
from the openings for later testing and 
subsequent attachment of the boxes. 

Openings for Outlet Boxes: Switch 

boxes may be used singly or a number of 
them can be combined side by side which 
is called “ganging. 1 " Tn the latter case the 
sides of the boxes are removed and the 
remaining portions attached together to 
form a single large box. Whether the wall 
opening is to accommodate one switch box 
or a number of them, the procedure of cut- 
mg an opening just large enough, and no 
larger,, is the same. First locate the ap- 
proximate position between two studs, 
carefully drill a hole m the wall and re- 
move just enough plaster to find the open- 
ing between laths. Then, mark the outline 
of the box on the wall with a pencil so that 
one lath will cross the center. Then, with 
a hacksaw blade, carefully cut out a sec- 
tion of this lath along the pencil marks and 
saw into the adjacent ones just enough to 
form a hole to take the box. Fig, 14, so that 
the small tabs at the top and bottom of the 
box can be screwed to the uncut portions 
of lath. The hacksaw blade should be used 
so that it cuts on the pull stroke. 

To install a ceiling outlet box, the most 
common types of which arc shown in Fig. 
16, use a bar hanger of the type shown in 
Fig, 17, A wire is fastened to the movable 
stud and the bar is pushed through a hole 
in the ceiling, after which the wire is used 
to pull the stud back to project through 
the opening. The hanger is turned so that 
the bar lies across the lath, which will dis- 
tribute the load. The outlet box is to be 
attached to this stud as in Fig. 16. The box 
may or may not be countersunk in the 
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plaster* as shown* depending on the size 
of the fixture canopy. 

Installing Cable: It is easy to pass a ca- 
ble from point to point when there is a 
clear space between joists or studs extend- 
ing all the way from one outlet to the next- 
Another simple job is to install a wall out- 
let on the first floor* as you can usually 
drop the cable down into the basement 
where it is connected to the nearest outlet 
box. But where the cable must cross studs 
as in Fig. 19, you can either drop into the 
basement or you can run the cable behind 
the baseboard* removing plaster to form a 
groove for the cable. To drop the cable 
into the basement you will have to pass it 
through the partition plate. Two methods 
of doing this are shown in details D and E 
of Fig, 20. To pass the cable through par- 
tition plates at the ceiling as in Fig, 19, it 
may he possible to drill this hole from 
above* as in detail A of Fig, 20, The hole 
can be plugged later. Otherwise the meth- 
od shown in details B and C T Fig* 20* can 
be followed. To do this* first slit the wall- 
paper as in Fig. 21, fold the paper back and 
make a hole large enough so that you can 
insert the bore at an angle to go through 
the plate. Then drill a second hole straight 



across at the bottom but only partly 
through the sill, after which the cable can 
be passed through the plate easily as in 
detail C of Fig, 20. 

When passing a wire from one floor to 
another, it may be necessary to go through 
a sill and plate as in detail F of Fig. 20* 
When encountering other forms of ob- 
structions, it is sometimes possible to run 
the cable exposed through attics, and in 
closets where exposed cable is not objec- 
tionable. For example* Fig, 22 shows a 
cable run around the obstruction that was 
drilled through in detail F of Fig. 20. In 
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some cases the baseboard can be removed 
and the cable can be hidden behind it 
where it comes up through the floor* mak- 
ing it even less noticeable. 

In pulling cables from point to point, you 
will find a “fish wire" handy. This is first 
passed through the channel and then the 
attached cable is pulled through. Any fair- 
ly stiff wire will be suitable. In some cases 
it is necessary to use two lengths of fish 
wire as in Fig. 26. In this ease one length 
is pushed into the opening at the ceiling 
and pulled out at the baseboard opening, 
A hook is formed on the end of this wire 
and pushed up through 
the hole in the sill, A 
hook is also formed on the 
end of the second wire* 
which is pushed down 
from the top. The two 
wires must be hooked to- 
gether, which may re- 
quire some effort and pa- 
tience. Then by pulling 
at the upper outlet and 
guiding the wire at the 
other openings, it 
is possible to pull 
the booked joint / 
out at the top, v, 
which leaves a 
continuous length fm 
of wire between 
outlets. Besides M 
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the use of fish wires, ordinary furnace 
chain is useful for pulling up wires through 
partitions. It is dropped down from an up- 
per opening and the lower end is pulled 
through sill holes by means of short wire 
hooks, after which the wires of the cable 
are attached and the cable is pulled up. 

A length of cable long enough to reach 
from one outlet to the other, with a couple 
of feet surplus, is cut next. The manner of 
cutting BX is shown in Fig. 25. Non- 
metallic cable is cut with a sharp knife. 
The wires are cut with a pair of side-cut- 
ting pliers. The end of the cable is fastened 
securely to the end of tbe fish wire and it 
is then fed in at one opening while the 
wire is pulled at the other opening and 
guided at temporary openings between the 
two. The entire cable is pulled in leaving 
only about 8 or 10 in. for connections at 
the outlets. 

Connecting Cable to Boxes: After all 
cables have been located and their ends 
project from the holes, the switch and out- 
let boxes are installed. Each box has a 
number of “knock-outs" and the required 
number of these must be removed by 
striking them with a ball-peon hammer. 
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Then the cable covering is removed about 
8 in. from the end. Do this carefully to 
avoid damage to the wires which are left 
extending. Now' fit a connector to the cable 
and attach to the box as in Pig. 28, driving 
the locking nut home with a screwdriver 
as in Fig. 27, Before a switch box is 
screwed to the lath T the tabs on the top and 
bottom are adjusted so that when fastened 
in place, the front edges of the box will be 
flush with the surface of the wall. 

Splices: As all connections are made 
within outlet boxes, there will be no great 
strain on splices, except in the case of drop 
lights. For all connections but drop lights, 
use the pigtail splice shown in Fig. 24, al- 
though this can be used also for drop lights 
if strain on the splice is relieved by tying 
an underwriters’ knot in the drop cord, 
Fig, 29, The knot rests on the bushing of 
the outlet-box cover and takes the strain. 

Testing: Before soldering splices, and 
before attaching fixtures, switches, or wall 
outlets, the circuits must be tested. With 
the main swatch off, connect two or three 
dry cells in series to the new circuit, A 



buzzer with two lengths of wire attached 
is used* When touched to the two wires 
which are to be attached to a wall outlet 
or to any outlet not controlled by a switch, 
the buzzer will operate. When connected 
to the wires for a fixture controlled by a 
wall switch the buzzer should not work 
unless the two wires for the switch are 
touched together. If three-way switches 
are used, all three of the wires should be 
connected together at each switch. Test 
three-way switches also with separate 
wires. If one lead is connected to the u hot” 
wire and the other to any grounded object 
(water pipe, radiator, etc.), the buzzer 
should work. If the buzzer is connected to 
a grounded wire and to a grounded object, 
it should not buzz. If BX is used, the metal 
tube and all outlet boxes are grounded, 
find they should be tested in this way. If 
the buzzer operates when it is not sup- 
posed to, it indicates a short circuit at some 
point. If it does not work when it should, 
it indicates an open circuit (a broken con- 
ductor or faulty connection). 

Soldering and Taping Splices: All splices 
must be made mechanically and electrical- 
ly sound, and they must be soldered and 
insulated in a manner equal to the original 
insulation, The copper wires must be 
scraped or sanded clean before joining. 
After testing, rosin or non-corrosive paste 
soldering flux—not acid flux — is applied 
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and the wire is heated with a blowtorch or 
a hot soldering copper; Then wire solder, 
either plain or rosin-cored, is applied to 
the hot joint. If properly performed, this 
operation will give a perfectly tight and 
secure joint that will not loosen. The sol- 
dered joint is next wrapped with robber 
tape as shown in Fig. 24, First fold a short 
length over the tail of the splices. Then 
wrap the splice spirally with rubber tape, 
starting from the insulation on one wire 
and overlapping the turns, completely cov- 
ering the bare wire with rubber as thick as 
the original insulation. Finally wrap the 
whole splice with friction tape in the same 
manner, applying two layers to complete 
the splice. 

Attaching Fixtures: Switches, w r all out- 
lets and fixtures are attached next. If the 
screws for attaching the wires to the de- 
vice are of different colors, the silver col- 
ored one is to be attached to the white 
wire and the brass colored one to the black 
wire. In the case of lighting fixtures which 
come wired with lampcord., one of the 
wires will probably have a tracer thread 
of a distinct color woven into the insula- 
tion. This is to be connected to the white 
or grounded wire in the outlet box. Large 
ceiling fixtures generally employ a “hickey” 
which attaches to the stud in the outlet 
box and also to the stem of the fixture. 
See Figs. 18 and 23. A canopy sliding up 
and over the stem conceals all connections. 
Small fixtures may be fastened as shown 
in Fig. 17, by means of a strap screwed to 
the box or to the stud, and to which the 
fixture itself is screwed. 

Finishing: To finish the job, flush plates 
are installed over all wall outlets and 
switches. Bakelite plates in a variety of 
colors are generally used, although mirror 
or metal plates are also available. All 
temporary openings should be plastered 
over with patching plaster, which is avail- 
able at any hardware store. 

Baseboards and molding that were re- 
moved should bo nailed to tbe studs, not to 
the lath. Holes in the floor should be 
plugged. A plug of the same kind of wood 
should be used as a rule, but in an inac- 
cessible place, a cork held in place with 
shellac is often satisfactory. Finally, wall- 
paper that has been removed should be 
pasted back and any place where paint has 
been damaged should be touched up. 



Shovel Board in Wagon or Truck 
Saves Time and Labor 




When hauling com, coal and similar ma- 
terial and you have no regular drop end- 
gate, set a wide board in the wagon or 
truck box as indicated. When shoveling 
off the load, the board will enable you to 
slide the scoop under the material. 

Cork Pads on Miter-Gauge Clamp 
Prevent Marring Work 

Cork disks taken from discarded bottle 
caps make excellent pads for the miter- 
gauge clamps of a circular or band saw. 
The disks, which are glued to the ends of 
the clamp screws, prevent marring the 
work and improve the holding qualities of 
the clamps. 
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Box for Dispensing Horse Feed 
Hooks over Manger 



Instead of setting his feed-dispensing 
box on the floor and then stooping to meas- 
ure out portions for each horse, one farmer 
nailed horseshoes to the box so it could he 
hooked over the mangers. A pair of horse- 
shoes also serve as carrying handles- 



Hose Shields Ground Wire 

When running a wire fo the ground from 
an electric line extending to a farm, some 
means should be provided to keep live 
stock from rubbing against it. In one case, 
a length of old garden hose was split along 
one side and slipped over the wire where 
it was held by large staples. 



allow it to travel upward* following the 
thread spiral. Repeat this operation one or 
two times, starting at the lower end each 
time. This has a tendency to dull the tap, 
and if carried to extremes, will sacrifice 
quality and finish of the thread for what- 
ever advantages have been gained in size, 
and may ruin the tap* 

— N, Ballard, Oakland* Calif, 



Emergency Fad to Drive Bushings 
Cut Out of Auto Tire 



For driving a 
bushing or pin 
when a soft ham- 
mer is unavail- 
able, cut a piece 
from an old auto 
tire to the shape 
indicated to serve 
as a cushioning 
pad- Grip both the 
pad and hammer 
in one hand* and 
you will find that the natural spring of the 
pad tends to keep it against the hammer 
bead as the blow is struck* If both hands 
are free, you can hold the pad with one. 



Non-Slip "Spikes" on Ladder 
Make Climbing Safer 

Difficulty of climbing a haystack is less- 
ened if you use a ladder with wooden 
spikes near the upper end. These project 
downward and are stuck into the stack, 
holding the ladder firmly in position. 



Grinding Taps to Get Threads 
That Fit Snugly 



Workmen who 
experience trouble 
in machine-tap- 
ping holes to snug 
fits will find that 
by honing the taps 
slightly they can 
do better work. 
Use a small 60* 
hone of triangular 
shape and about the size of a lead pencil. 
Press one edge very lightly against the 
slowly rotating tap at the cutting end and 






CH.AI M 

tlGHT^y 

COILEC 



GRAPHITE 
.GREASE " ' 
TO COVET 
CHAIN 



GREA5E 15 MELTED 
SLOWLY AND ^ 
ALLOWED TO COOL 



Chaim 



/“ARDINARILY a roller chain is simply 
allowed to lake care of itself until it 
wears out and is finally discarded. Just 
how long the chain lasts under this sort 
of care, or the lack of it, depends on the 
conditions under which it operates* Grit 
and dirt greatly accelerate wear under a 
given load and where the chain operates 
in the open without a cover it is very apt 
to collect abrasive material from other 
sources. Hence, merely putting oil or 
grease on a chain that is exposed to dusty 
operating conditions can hardly be rec- 
ommended, because the oil that does re- 
main on the chain simply gathers a greater 
amount of foreign material to eventually 
work into the bearings. For this reason a 
comparatively dry lubricant should be 
used. Of course, a chain that has been in 
use for some time will need a thorough 
cleaning to remove the last traces of dust 
and grit before there can be any effective 
lubrication where it is most needed. 

First, wash the chain thoroughly in gas- 
oline, Fig t 1, then coil it and place in a 
large flat tin such as a bread tin or the 
bottom portion of a 5-gal, oil can, Fig + 2. 
Fill the tin with just enough graphite 
grease to cover the chain completely. It is 
best to use graphite grease because the lat- 
ter forms a surface on metal which is to a 
certain extent not only self- lubricating but 
also encourages the distribution of oil — 
two properties which are of great value 
where the chain is intermittently lubri- 
cated, The grease is heated over a gas 
plate until it is thoroughly melted and then 
is allowed to cool, Tills is repeated two or 
three times, allowing to cool each time. 
Alternate heating and cooling tends to 
draw the grease well into the bearings. 
Watch the heating process carefully for if 
the grease is allowed to become too hot 
there is not only danger of fire but the 
temper of the chain is likely to be drawn. 

A chain that is run either too loose or 



Periodic cleaning and greasing of roller-chain 
drives on bicycles, scooters and motorcycles 
practically doubles the life of the chain 



313 





314 



POPULAR MECHANICS 




too tight will be noisy and cause a loss of 
power. It should be kept adjusted so that 
there is approximately Vt in, of slack in Its 
middle run. Fig. ft D shows the proper 
amount of slack in approximate proportion 
to the run and relative size of sprockets, A. 
Fig, 6 B and C show the extremes* too tight 



and too loose. Either condition 
causes wear and noise and in 
the latter case may cause the 
chain to "‘climb" the sprocket. 

The usual procedure of pull- 
ing the chain away from the 
sprocket to detect wear is not 
always reliable. Fig. 5 shows a 
surer way. When a 5 or ft- in. 
length of chain shows a 
stretch’’ of 44 to in. as in- 
dicated at A, the chain should be replaced. 
If the sprockets are badly worn replace 
those also* before you put on the new 
chain. Then be careful to aline the sprock- 
ets properly as in Fig. 4. otherwise the 
chain is likely to bind slightly and cause 
loss of power and undue wear* 
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Swill Barrel Empties into Trough Directly without Dipping 



To avoid the messy chore of dipping 
swill from a barrel for his hogs, a farmer 
located the trough so that one end project- 




ed outside the fence and elevated the bar- 
rel over it* A hole in the bottom of the 
barrel was provided with a long -handled 
stopper* which algo served as a stirring 
rod, so that the liquid could be turned into 
the trough as needed, the stopper being 
lifted or dropped into the hole. 



Horse Is Drenched Easily 
with Cow’s Horn 

Instead of ad- 
ministering medi- 
cine to horses for- 
cibly — drenching 
— with a glass bot- 
tle* which might 
break in the ani- 
mal's mouth, one 
farmer uses a cow’s 
horn, with the tip 
sawed off. 
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Store Advertises with Rain Gauge 




A Nebraska druggist advertises in a 
novel manner with a rain gauge. The gauge 

proper Is placed on 
the roof, and rain 
water falling into 
it runs down a 
copper tube into a 
2 -in* sealed glass 
tube fastened 
against the side of 
the building just 
above the side- 
walk. Graduations 
are etched on the 
side of the tube to 
correspond with those on the gauge. In 
this way, when an inch of water falls into 
the gauge on the roof and runs down the 
copper tube it shows as an inch of water 
in the glass. 



Chains in Dairy-Barn Doorway 
a Good Fly Chaser 

Suspended from a hinged support over 
the doorway of a barn, discarded skid 
chains will serve to brush off flies as the 
animals enter. This will help to keep the 
flies out of the barn at milking time, and if 
the interior of the stable is kept darkened, 
there is little possibility of their entering 
before the work has been completed, 




Barrels Skidded over Linoleum 
on Paraffin Blocks 




Having a number of heavy barrels to 
move over the linoleum -covered floor of 
an office, this platform, fitted with cakes of 
paraffin for skids, was used to move them 
without marring the floor. Some of the 
paraffin was scraped off on the floor* but 
this was wiped up without difficulty after 
the job was finished. 



Pipe Handled without Damaging 
Threads on the Ends 

Instead of using iron hooks in the ends 
of large pipe when handling it with a hoist* 
use wood pins 
turned as indicat- 
ed. The pins will 
not damage 
threads, which 
sometimes hap- 
pens when hooks 
are used w r ith the 
result that time 
and money are 
lost in repairing them* Or, maybe the pipe 
is assembled with the damaged threads 
and leaks resuit t so that part of the pipe 
has to be taken down and replaced. 
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Pinfeathers Pulled from Poultry 
with Melted Paraffin 




The tedious job of removing hair and 
pinfeathers from dressed ducks and geese 
was speeded up by one poultry raiser, who 
first dipped them in melted paraffin and 
then in cold water to harden the wax. 
When the paraffin was pulled off, it re- 
moved the hair and feathers. The same 
idea can be used by anyone who dresses a 
fowl only occasionally by simply melting a 
small amount of paraffin and applying it 
with a brush. The melted paraffin should 
be at a temperature just high enough to 
keep it from hardening, otherwise it may 
damage the flesh of the poultry. 



Artist’s Brushes Held Vertically 
in Doubled Lead Strip 

By folding a 3- 
in. strip of lead as 
indicated, a sign 
painter made a 
holder for small 
brushes. A stove 
bolt through the 
center of the hold- 
er keeps it from 
spreading, and 
provides a double 
row of receptacles. The metal does not 
scuff the handles of the brushes, and the 




weight is sufficient to prevent them from 
being knocked over easily. Also, the soft 
lead permits any of the receptacles to be 
reshaped with the fingers as desired. 



Chart to Record Pipe Fittings 

The problem of 
neatly recording 
pipe fittings, espe- 
cially reducing 
tees and elbows 
that have openings 
of different sizes, 
is solved with this 
chart. It is marked 
off in squares, one 
row of squares for 
each opening of the fitting t which is 
sketched on the margin of the squared por- 
tion of the chart. In recording, the num- 
ber of pieces is written in the top row with 
the opening sizes written in the rows op- 
posite that portion of the sketched fitting. 

— W, F. Schaphorst, Newark, N. J, 
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Barbed Wire Stapled to Beehives 
Keeps Livestock Away 

When livestock is turned into an orchard 
or lot to pasture where beehives are locat- 
ed, string barbed wire over the hives as 
shown. This will keep the animals from 
upsetting them during the night when the 
bees are inactive. 
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Money*Saving Kinks on Lubricating Your Car 





Motorists who grease their own cars and 
have no gun for filling the transmission 
and differential, can make one from a thir- 
ty- cent garden spray gun of the type used 
for dusting plants. Put the grease in the 
gun tank, insert the hose in the housing 
and operate the handle. Better lubrication 
can bo accomplished on springs, brake 
linkages, steering-gear bearings and other 
exposed joints of some cars if they are 
covered with heavy canvas sleeves to help 
keep out dust. The sleeves are provided 
with grease fittings by putting washers on 



\ k BRAKE rod 
^WIHE 



■GREASE FITTING 

Canvas C 



CANVA5 SPRING 
COVERS 



SWASHERS 

THIN 

NUT 



SEWED 



FITTING 



each side of the cloth and driving thin nuts 
onto the fittings. Wire is twisted tightly 
around the sleeve ends to hold them in 
place. When using a grease gun, care must 
be taken not to burst the sleeves by ex*- 
cessive pressure. 
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Drainings from Empty Oil Cans 
Salvaged in Trough 




Oil that clings to the sides of empty oil 
cans is saved by one filling-station owner 
who turns the cans upside down in a sheet- 
metal trough and allows them to drain for 
a few hours. The trough should be kept 
inside a building away from dust. Or, it 
can be inclosed in a box. 



Avoid Poor Battery Connections 

When a battery is installed in a warm 
garage, always retighten the cable lugs 
after the temperature of the metal has been 
reduced to that outdoors* Unless this Is 
done, contraction of the battery posts when 
exposed to the cold outdoors will make a 
poor electrical connection to the cables- 

— V, A* Zimmerman, Decatur, 111. 



Priming a Dry Fuel Pump 

Instead of using 
the starter to 
prime a dry fuel 
pump* which may 
run down the bat- 
tery, try the fol- 
lowing method: 
Remove or loosen 
the fuel line from 
the pump to the 
carburetor, and 
then remove the 




screws that hold the pump* This will en- 
able you to operate the diaphragm by hand 
much faster than is possible with the start- 
er, and the battery will still be in shape to 
start the motor after the pump trouble has 
been corrected. 

Battery-Cable Lugs Greased 
to Avoid Corrosion 




When installing 
a new battery, 
heat the battery- 
cable lugs and dip 
them in grease 
long enough to as- 
sure good cover- 
age, This allows 
the grease film to 
penetrate the ex- 
panded pores of 
the metal better than when it is cold, and 
assures good protection against corrosion. 



Generator Charging Controlled 
by Heater Rheostat 

The small rheostat used to control heat- 
er motors provides a good manual control 
for the generator charging rate. The wire 
leading from the ammeter to the generator 
is cut and the ends connected to the rheo- 
stat. If the latter is the illuminated type, 
it provides a visible charging indicator. 



Visual Timing of Motor 




The motorist who wants to time his own 
motor will find that a ti-volt bulb and 
socket will enable him to do it with a fair 
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degree of accuracy* Just wire the socket 
in series with, the coil and distributor as in- 
cheated. Tire bulb will bum while the 
breaker points arc together and go out 
when they separate. In this way, you can 
set the points so that they break just as the 
timing mark centers under the pointer. 

Worn Headlamp Connectors 
Repaired with Tinfoil 

When the sleeve 
connectors in the 
wires leading to 
the head and tail- 
lamps of my car 
became so worn 
that they fitted 
loosely and al- 
lowed the lights to flicker, I repaired them 
with tinfoil. This was wrapped around the 
male part of the connector so that it fit 
tightly in the female part to give good 
electrical contact. 

—Leo, D. Levanas, Los Angeles. Calif, 



Screwdriver Altered to Adjust 
Overhead Valves 

Holding a screw- 
driver in the slot 
of a push rod when 
adjusting over- 
head valves while 
the motor is run- 
ning, is an easy 
matter if you use a 
screwdriver hav- 
ing the end of the 
blade altered as 
shown. Small pro- 
jections at the sides of the blade prevent 
the screwdriver from slipping. 



Safety Precaution for Child 
Riding in Back of Car 

If small children ride in the rear seat 
alone, they may accidentally fall against 
the door handle and open it while the car 
Is in motion* To avoid this, remove the 
handles and replace them in a vertical po- 
sition. Thus only a direct pull in an awk- 
ward position, for children, will open the 
door. — C, Pcttrich, Bronx, New York, N* Y. 



Roll Floor Makes Double Deck 
in Truck Body 




To increase the capacity of his truck for 
hauling baskets of lettuce and other light 
vegetables, one driver uses a portable floor 
that can be rolled up in a bundle when not 
in use, II consists of oak slats fastened to 
heavy canvas strips. Slides arc bolted to 
the sides of the body to support the floor. 



Assuring Contact at Distributor 
and Spark-Plug Wires 

Terminal ends of 
spark-plug wires 
often corrode 
where they enter 
the distributor* 
and set up a high 
resistance against 
the passage of 
current at this 
point* Or, the cor- 
rosion may reduce 
the diameter of 
the metal sleeves 
at the end of the 
wires so that poor contact is made with 
the distributor. To assure good contact, 
pull out the wires and apply a couple of 
drops of mercury in each “well" and then 
re- insert the wires. 

— Minoru Kinnura, Clallam Bay, Wash. 
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Small Window in Grease-Pit Door 
to See Arrival of Customers 




Attendants who operate small service 
stations alone will find a small window 



near the bottom of a grease-pit door handy 
as it permits them to see customers who 
arrive while they are working in the pit* 
It also enables them to keep an eye on any 
merchandise that may be displayed out- 
side.— V* Robinson, St. Paul, Minn. 

Pie-Tin Cover on Washing Pan 
Prevents Evaporation of Gas 

Gasoline kept in 
a pan for washing 
small parts in a 
garage can be pre- 
vented from evap- 
orating rapidly by 
fitting the pan with 
a floating cover, 
which will also 
serve as a tray for holding the parts as they 
are cleaned. Such a cover can be made by 
providing a pie tin with a kettle knob. 




Sturdy Bookcase Built of Stock Lumber 



* ^ 




The work can he done with ordinary 
hand tools. If the case is to be painted, 
you can use second-grade white pine 

Simple Design — -Sides are plain except 
the two rounded corners at the top, 
which give pleasing, simple lines with- 
out a boxlike effect* 

Shelves Set into Sides— Shelves are fit- 
ted into grooves in the sides and the 
entire assembly is screwed together. 

Fits Flush Against Wall — Lower back 
edges of sides are cut to fit over base- 
board so that the case will set flush 
against walk For the same reason, the 
plywood back extends only to the shelf 
just above the baseboard. 



POPULAR MECHANICS MAGAZINE 
ZOO E. Ontario St. CbicQffn 

Enclosed find 10 cents for Craftplan No. 3008 

Sturdy Bookcase Assembled: froia Stock Lumber 



Rlt-aiC clicrb 



I 1 am ei subscriber 
[ 1 I buy at newsstand 



Screw Heads Are Concealed — All screw- 
head holes in the front and sides are 
filled flush with the surface of wood be- 
fore painting. Or, wood plugs are used 
where natural wood finish is desired. 



Name 

Use pencil 

Address 

City State 



Craftplan No, 3008 gives you complete 
plans and instructions on procedure* 
This will he sent to you upon receipt of 
ten cents and the coupon 
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GOING TO THE NEW YORK FAIR ? Re sure to 
take your Kodak* Stop at tire Kodak Build- 
ing, where Eastman experts wilt advise you 
what to take and how to take it. And there 
you’ll see iht unique and gorgeous Cavalcade 
of Color— the GREATEST PHOTOGRAPHIC 
■SHOW ON EARTH, Nothing like it has ever 
hern seen before. Don't miss it. 



Kodak 35, Kodak Anasti groat tens, 
and Ktidex shutter (3 speeds to 1/100 sec- 
end), St 4. SO— a new low price. 

Kodak 35. Kodak Amigtlgmat /.4.5 lens, 
Dlnmatic shutter (4 speeds to lf|5ll, de- 
la yed action), S24.50— a new low price. 

Kodak 35 with Kodak Anastigmat Special 
/-3.5 lens and Kodamaiic shinier (5 
speeds to 1/200, delayed action), $33.50 
— a new low price, 

Kodak 35's make 35 mm* negatives 
that, through modern phot otlmsln rig 
methods, yield big 24i\4-mch black-and- 
white prints* Have fast lenses, precision 
shill ters, rye-level finders, finger-tip fn- 
ciiKing. automatic exposure counter. 
Load with Kndachrome (full-color) Film 
as well as black- amK white. 



kodak Ikinhiiu / A.fi, with Kodak 
Anas tig ma i lens, l/lOti-sccond 
shutter, folding optical tinder, 
film-centering mechanism, £14 
—s\ new low price, 

Kodak Bantam fA. 5, Kodak An- 
astlgmal Special lens, 1/200- 
secuml shutter, plunger- type 

body shutter release, fi I m-cen tar- 
ing device. $22.50— a new low price. 

Kodak Han tarns lead to black- 
and- whit epic tu resasbift as 1 hem- 
eutvrs; modern photof iiiishing 
methods give you 244 X 4-inch 
prints. And both of the models 
above a Iso l ake K orf a cli rom e !■ i I m . 
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FLEXIBLE ... 



transparent, waterproof 



• Holds permanently on china, 
(Ua«S, T^cjod, metal, leather^ 
paper, fabrics. Not affected by 
lieat, cold, moisture. Dries 
quickly. Ideal for model mak- 
ing, as well as for mending. 
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Dynamite — the Life Saver 

t Continued From page 213 1 

doomed tanker drifted aimlessly, and then 
sank in fifty feet of water. 

The position of the 440-foot wreck made 
it a menace to navigation, so a crew of 
divers* skilled in blasting, set to work. 
One-third of the vessel was sheared off, 
raised and towed away* The rest of the 
hull was cut into pieces which were 
brought lo the surface by a derrick barge. 

More recently, the S.S, “Port Victoria" 
came to grief in the lower New York Bay. 
When it was realized that this large ocean 
liner could not be salvaged, a deep hole 
was blasted in the sand at the bottom of 
the bay. This hole was alongside the ship 
for its entire length. The great hulk slipped 
into the hole. Subsequent checking showed 
that the vessel was sinking deeper and 
deeper into the sand. 

Only last summer, the excursion steamer 
"Mandalay” sank in New York Bay. No 
lives were lost, but the boat was beyond 
saving. Again, federal engineers resorted 
to blasting to rid the port of a navigation 
hazard. 

Taming OF Man River to keep swirling 
flood waters from thousands of doors is a 
continuous job, with dynamite adding its 
bit where necessary* The explosive is used 
to straighten the courses of rivers, to re- 
move obstructions that would dam them, 
and otherwise in flood-control projects. 
When the Mississippi goes on a rampage, 
dynamite crews rush to strategic points 
and stand by waiting the signal to blast 
levees and lov/er the water level for the 
protection of cities, towns and smaller 
communities. 

Sudden thaws or heavy spring rains all 
too frequently cause the break-up of ice in 
many streams. Ice jams form at bridges, 
waters are dammed and streams overflow 
their banks. Property is damaged and life 
endangered* Dynamite is then used to re- 
lease the impounded waters, either by de- 
stroying jams or by ripping channels 
through frozen streams to permit free flow. 

The Arc which followed the earthquake 
at San Francisco, in 1906, gave dynamite 
its opportunity to establish firmly a repu- 
tation as a Are fighter. To the accompani- 
ment of the roar of blasts, flammable struc- 
tures were leveled, and the spread of the 
great fire was retarded. 
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Forest fii'es and blazing oil wells and gSs 
wells have given dynamite chances to com- 
bat fire. The explosive has been used lime 
and again to extinguish fires in petroleum 
and natural-gas fields. 

Taking down a condemned factory chim- 
ney is slow, costly and none too safe for 
those who do it. But by the skillful use of 
dynamite the tallest stack can be brought 
down in no time, at minimum cost and 
without risk of life or injury. Too, the 
chimney can be thrown down within 
inches of a line drawn from its base. 

Landslides that threatened highway and 
railroad travel in different parts of the 
country have been stopped or prevented 
by resorting to blasting to form corruga- 
tions in the solid ground, deep down. 
These ridges anchor fugitive earth fills and 
prevent slipping, A hill-side mining town 
in Pennsylvania was saved from serious 
damage when the earth began to slide. 
Cracks appeared in sidewalk and street. 
The shifting of the ground was caused by 
water seeping over the underlying shale 
and slate, about twenty-five feet below the 
surface. This loosened the earth from its 
firm foundation. 

Explosives engineers loaded holes with 
dynamite and blasted the shale and slate 
to roughen the surface enough to prevent 
the sliding of the earth. They then did fur- 
ther subsurface blasting to provide means 
for the water to run off through natural 
channels. And the slide was halted. 

Dynamite has made highways safer 
through its use in the reduction of grades 
and the elimination or modification of 
curves. This applies especially to roads in 
hilly and mountainous sections. 

Pure water, so essential to health, and 
water to control fires flows into the met- 
ropolitan area of New York through water 
tunnels more than one hundred miles in 
length, every foot of which has been blast- 
ed through solid rock. 

Thus dynamite, through contributing to 
safety, health, comfort and convenience, is 
an indirect, as well as a direct, saver of 
lives. 



€| Popular Mechanics Magazine can furnish 
the name and address of the maker of, or 
dealer in, any article described in its pages. 
If you wish this information, write to the 
Bureau of Information, inclosing a stamped, 
self-addressed envelope. 
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Stanley "Zig-Zaq" Rule 
Wish Vertical Figures 
Easiest of all Folding rules 
to read, 6 loot. 

In 1850 the first Stanley Rule was made. Eighty- 
nine years of research and development have built 
a preference for Stanley Rules among all types of 
craftsmen who appreciate quality and design. 

The two rules shown here are outstanding in that 
they combine finest quality with an unmatched 
ease of reading. They are but two of scores of 
practical Stanley Rules all described in Stanley 
Tool Catalog No. 34, Write lor your free copy. 



No. 6386 




Red incfcicaigr on case points to exact 
inside measurement , , , no guesswork. 



tiianJey "‘Full-Pueh 1 ' Rule 
PFrect Heading 

Black and white blade — you 
can almost read it in the 
dark. Bit 



STANLEY TOOLS 

Division c i Th* &1*n|ey Wortf!. 105 EtlH St.. Nnw Britain. Gwirt, 
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Armature recondition inf? in less than ll> 
minutes, bushings and bearings, valve re- 
facing, pistons, boring, keyways, screw- 
cutting, tool making — these are 
but a few of the many ways ga- 
lago men can make money with 
an Atlas Lathe* Send today 
for full details and big free 
catalog. 

ATLAS PRESS CO. 

841 N. Pilchsr St., Kalamazoo, Mich. 
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“BETTER RESULTS 
WITH GLUE ,r 

Send post card for booklet, ^Better Ro 
euIith with Glue/* containing many useful 
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NEHITIS 



Relieve Pam 
[n Few Minutes 

Of 



To rdieve tbc torturing poin of Neuritis, Rheumatism, 
Neuralgia or Lumbago in a few minutes* get NCRITO, the 



fine formula, used by thousands. No Opiates. Doe? the work 
quickly — most relieve cruel pain to your satisfaction in a few 
minutes — or your money back, Don"! suffer, Don't delay. Ask 
y ourd rujjaisi today for i rusiwu rthy XU R I TO on t h is j;u araiitee, 



Dos and Don f ts of Bicycling 

fCont m lied fr o m page 2BI I 

far past the age at which athletes in other 
sports must retire* 

Six -day racers ride in teams of two 
men, and one man must be on the track at 
all times. Of course, they don’t maintain 
top speed for six days — that would be im- 
possible — hut they must compete with the 
other teams in sprints and jams while the 
spectators are there to cheer them on. The 
fastest pace is attained in the sprints, 
around forty-five miles per hour, and then 
comes the jam, which lasts longer at the 
lower average speed of about forty miles 
an hour. After the crowd has gone, the 
racers slow down, one riding for one to 
three hours, while the other sleeps. 

In discussing racing speeds, Hill points 
out that wind resistance is about the only 
thing that holds down bike speed. Under 
some conditions* such as having the rider 
paced by a train or an automobile with a 
windshield constructed to protect the rack- 
ing bike, speeds up to eighty miles per hour 
have been attained. 

Today, six-day bike races are held in 
many cities of the United States as well as 
in other countries, and hundreds of thou- 
sands of spectators get their biggest thrills 
from the jams, as well as the antics, of the 
racers. But there's danger, too, on the six- 
day tracks, which are about one-tenth of 
a mile long, banked on the turns at a fifty- 
five degree angle. That's where Hill, who 
began riding professionally at eighteen, 
received the injury that caused his retire- 
ment, While attempting to pass between 
another rider and the fence at the top of 
the track. Hill struck the fence and landed 
on his back down on the flat, inside the 
track* That spill resulted in four broken 
vertebrae, and while Hill recovered, his 
doctor advised him against further racing* 

Probably the greatest bicycle racing 
event in the world is held each year in Eu- 
rope. It is the Tour of France, a 2, 946-mile 
event. The 1938 event, won by Gino Bar- 
tali in a riding time of 148 hours twenty 
minutes, was witnessed by more than 
1,000,000 fans* 

The bicycle is probably the oldest fabri- 
cated article still being manufactured, in 
which the basic principles have been 
changed the least. The first one, back in 
1818, had a saddle, two wheels and a han- 
dlebar. But it had no pedals and was called 
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a “walk-along” because, when seated 
astride, the rider pushed himself along 
with his feet faster than he could walk. 
The *80s brought the first safety bike, 
which had both wheels of the same diam- 
eter and a chain to transmit power from 
pedals to rear wheel Just a little later 
came the pneumatic tire. 

In the ten years prior to 1938, 5,250,000 
bicycles were produced in America. Of 
these, nearly 2,500*000 were manufactured 
in 1936 and 1937, due to a sudden increase 
in popularity. Yet the United States is lag- 
ging far behind European countries in the 
use of bicycles. This country has thirty 
times the area of the British Isles and 
about two and one-half times the popula- 
tion, yet only two-thirds as many bicycles. 

However, the bicycle is gaining ground 
steadily in this country and today between 
seven and eight million aic in use. Bicycle 
trains, which carry riders and their bikes 
to desirable starting points for a day’s out- 
ing, are popular. Hundreds of bicycle 
clubs, with thousands of members, have 
been organized. Cities and states are pro- 
viding special bicycle paths in parks and 
along highways, with warning signs for 
the protection of riders. Educators and 
safety directors are advocating state li- 
censing of bicycles* 

Importance of knowing how to ride a 
bicycle in accordance with traffic regula- 
tions is already recognized in some schools 
which offer students a course in riding. 
Teachers organize clubs and give each 
member a skill test of riding fifty feet be- 
tween two lines the width of the handle- 
bars apart. The purpose of the clubs is to 
develop safe riding habits, to inculcate a 
sense of responsibility and to acquaint 
children with traffic laws* The bicycle 
rider of today, say the sponsors, will be 
the auto driver of tomorrow. 

Rules of safe riding, as Hill lists them, 
call for riders to obey all traffic regula- 
tions, such as red and green lights, one- 
way streets, stop signs and hand signals; 
to ride in a straight line: to use white light 
on front and reflector danger signal on rear 
of bike for night riding; to hove horn or 
bell for signaling your approach; to give 
pedestrians the right of way; to watch for 
cars at crossings and pulling out of park- 
ing places; to avoid hitching on vehicles, 
and to never carry another person on your 
bicycle. 
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16,000 Mites on $4*20 

f Continu ed from page 229 } 

ing the loaded canoe out into storms* prac- 
ticing landing through high surf. We swam, 
hiked, and lived on rough food to prepare 
for the adventure trail ahead. 

Then one October day we set sail from 
San Diego, Calif,, in a haze of publicity, 
with S4.20, well wishes from relatives and 
friends, and the none-too- gentle remarks 
of skeptics. We were rather skeptical our- 
selves, but would not admit it* What gave 
us courage to leave the harbor was the in^ 
tensive training behind us. 

However, our training hadn't prepared 
us for fish three times a day, and that was 
our diet along the barren coast of Lower 
California. 

Another thing, the water holes marked 
on our charts proved non-existent. At the 
first dry water hole we had the choice of 
figuring out how to supply ourselves with 
water or dying of thirst* We combed the 
beach and collected an assortment of cans, 
a piece of copper tubing from a wreck, and 
miscellaneous flotsam of doubtful utility. 

Our contraption, when finished, consist- 
ed of two rusted five- gallon cans t connect- 
ed by the tubing. One served as a boiler 
for sea water; the tubing carried steam to 
the second can, "which served as a con- 
denser. We were elated to find that our 
crude “lifesaver” would produce almost a 
quail of fresh -water an hour* 

Sailing and paddling along just outside 
the breaker line during the day, shooting 
the surf to camp and forage on the beach 
at night, we made our way leisurely down 
the coast of Lower California, up the Gulf 
of California to Tiburon Island* and down 
the west coast of Mexico, Each day we 
learned something new, and faced new 
problems and adventures. At times we 
had to do some fast thinking. One day 
while camped on the beach at SiKuatanejo, 
we decided to explore the pinnacle islands, 
Islas Blancas, a short distance offshore* 

Paddling along the seaward face of the 
largest of the group we saw a big sea cave. 
It seemed a good idea to paddle in, and 
curiosity egged us on, til 1 we were in al- 
most total darkness. Lighting our emer- 
gency torch — a rag wound around a small 
stick and dipped in oil — we continued on, 
Soon the roof lowered almost to the wa- 
fer’s surface* Apparently the cave contin- 
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ued beyond. Against out better judgment 
we scooted under the low spot between the 
swells coming in from the open sea, and 
found ourselves in a great cavern. The 
black, glistening walls reflected the light of 
our torch. The swells as they surged in 
made low, gurgling sounds, 

A white, ghostly glow appeared ahead — 
it proved to be a smooth sand beach at the 
end of the cave. We landed with the 
thought“\vhat an ideal place for buried 
treasure! After searching awhile among 
the boulders back of the beach, we re- 
turned to the canoe for more oil— but the 
canoe had drifted away! Ginger held the 
torch and I dove into the black water, 
swam out and retrieved it As we dragged 
the canoe up onto the tiny beach, water 
surged up around our ankles and obliterat- 
ed our tracks on the sand. With a start we 
realized that the tide was coming in— and 
there was that low spot between us and 
daylight. 

Upon reaching the place our fears crys- 
tallized, The tide had risen to the roof, 
blocking our exit. Remaining in the cave 
till the next low tide was impossible — we'd 
be drowned like rats. We had to do some- 
thing in a hurry, We could swim under 
water to safety, but that meant leaving 
the stanch little craft which had carried us 
through so many storms. We unzipped the 
cockpit, threw our weight on the gunwale 
and let the boat fill. As the canoe sank 
level with the surface of the water we 
grabbed the painter, took deep breaths, and 
swam under the barrier. Emerging on the 
other .side, we drugged our water- filled 
canoe to safety, bailed out and paddled on 
to daylight. 

Ginger and I had always wanted to go to 
Cocos. At Puntarenas, Costa Rica, wc re- 
ceived permission to go to Cocos Island, 
which lies 350 miles off the coast. 

The authorities would not listen to our 
idea of attempting the trip in the canoe, so 
they look us to this lonely paradise on the 
coast-guard boat, “Santa Rosa,” Promis- 
ing to return in eight months they sailed 
away, and we paddled toward the palm- 
fringed shore of Wafer Say with only three 
weeks* supply of food and our limited 
equipment* Could we survive these eight 
months on a deserted tropic island? In 
Part II of our story, appearing next month, 
we'll tell of our Robinson Crusoe life on 
Cocos Island. 
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There's No Place Like Home 
— lor Accidents 

I Continued from page 254) 

well-known traitor. Pound for pound, it 
has more explosive power than dynamite 
— but you’d never keep dynamite around 
the kitchen. It's no one’s fault but your 
own if you are silly enough to play with it 
as did one foolish fellow who wagered he 
could fill his mouth with gasoline and then 
insert a lighted match safely. The other 
fellow won the bet. But oven the wary arc 
tricked by gasoline. Knowing its explosive 
qualities, a woman took her garments to 
the open porch of her third-floor apart- 
ment for cleaning with gasoline. Down in 
the yard the janitor was burning papers, 
but that was three stories and eighty feet 
away. She didn’t know gasoline vapor can 
travel downstairs. The fumes from her 
basin of gasoline flowed down the enclosed 
stairway like water down a drainpipe, 
drifted over to the bonfire and suddenly a 
whiff of flame raced up the stairs and the 
basin exploded* drenching the woman and 
setting the apartment ablaze. Another wo- 
man was rubbing clothes in gasoline and 
friction ignited it, burning her to death. 

There are plenty of accidents you can’t 
foresee* but there are plenty you can. 
Don’t leave brooms or toys or worn~out 
carpets on stairs. Incidentally, Miss Rosa- 
mond Losh, chairman of the home safety 
committee of the National Safety Council* 
who as head of the Children’s Bureau in 
Kansas City, Mo., has directed the out- 
standing home safety campaign in the 
country for fifteen years, blames wornout 
equipment for the rising curve of home 
accidents. 

‘ The only way we can account for the 
increasing death rate,” she says, * is the 
breakdown of physical equipment of the 
home due to the depression. Thousands 
are unable to make necessary repairs.” 

Fix up the broken step, the electric wire 
■with frayed insulation; mend the worn 
rugs and tack them down. Put lights above 
the stairways, railings alongside stairs, 
bathtub and porch. See that all wires bear 
the safety label of the Underwriters 1 Lab- 
oratories, meaning adequate insulation and 
long life. See that it is impossible to elec- 
trocute yourself by touching an electrical 
fixture or metal switch while in the bathtub 
or contacting the washing machine or fan- 
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cet. Insulation of your washing-machine 
may wear out some day and put you in 
danger of a shock by touching the washer. 
You can prevent it by grounding the ma- 
chine with a wire connecting its metal 
frame with a water pipe. Then, if elec- 
tricity leaks, a fuse would blow before 
harm is done. 

A home safety questionnaire is an easy 
way to check over the hazards of your 
house. That is a principal feature of Miss 
Losh’s 3G5-day campaign in Kansas City, 
A force of 3 T G00 volunteers makes a house- 
to-house canvass, offering to inspect homes 
for hidden dangers. Children are given 
self- inspection blanks in the schools to be 
taken home. A tour of the house with this 
questionnaire eliminates many a hazard. 
Here arc some tips you can lake from it: 

Don’t use a gas heater in a closed bath- 
room, Keep oily rags and mops in a fire- 
proof container. Never handle electrical 
fixtures with w T et hands. Put bells on bot- 
tles of poison, or stick pins in the cork— 
and keep them out of the reach of children. 
Don’t put pins in your mouth. Extension 
lights used in garage work must be wire- 
protected; if a hot bulb shatters, gasoline 
vapor might be Ignited. Get rid of sharp 
toys and see that electric playthings are 
insulated properly. Sharp tools and kltch- 
. en knives should be inaccessible to chil- 
dren. Don’t throw broken glass in a waste- 
basket. Protect your outdoor radio antenna 
with a lightning arrester. Mop up spilled 
grease now, not later, tJse only safety 
matches, and strike them away from you. 
Open the oven door for ventilation before 
lighting it. Clean up the rubbish pile in 
the basement and attic. Screen the fire- 
place. Get a fire extinguisher. Don’t clut- 
ter the stairs with mops and galoshes and 
loose things. Lighting fires with kerosene 
is dangerous. Paper lampshades can catch 
fire from hot bulbs. Pot handles should be 
turned away from the stove edges. Don’t 
pull out electric plugs by the cord — pull 
the plug itself. Don't put wires under the 
rug, or near a radiator. Keep a first-aid 
kit where you can find it. 

Home ought to be a haven of safety. You 
can make it reasonably safe by enacting a 
few laws of your own and enforcing them. 
Inspect the house occasionally to see that 
the dangers you can foresee are abolished. 
By vigilance you will improve your 
chances of staying off the casualty list. 




IF YOU ’RE ASHAMED 

OF YOUR SKINNY 

FIGURE, 

USTEN... 




HOW THOUSANDS OF THIN, TIRED, 
NERVOUS, RUNDOWN PEOPLE 

GAIN NEW POUNDS, NEW 
STRENGTH . . QUICK/ 

H KftK'S grant! for many of the thousand a of 

thill, tiled, jittery, discouraged men who have 
never itemed able to arid nit ounce, mid seldom at- 
tract friends and have the good times they deserve. 

For thousands -of other men have easily put on JO 
la 2o pounds of naturally attractive flesh— gained 
improved health and pep and. with these, many new 
friends and enviable social success — by .simply taking 
tliedo little ironized Yeast tablets for a few weeks. 

Why (hey build up so quick 

Ymi sn* r srtf'SIliffts litvfl cUseOMTrd Hi Jit BTcaE lULtafoots of trouble 
ur" Haiti uJirl riu i ilu >', el , lln-tl anil nervous — n i ■ ■ ■ n - [|> 
out or .hJwjj- innihM'h- — nn|y ih-i-au^ hn". tlnn'c n»‘t vurtkli-til VilmnJu 
It ilihL irt'i-L frwaa tUi'lr daily f'Hxl. Wirlimat rnnuirh lln'sc twu 
'■ il-iil '.ubritotice‘1 ymi may lark appetite tmd not tbc must bmJy- 
Intitrllng mooU out of wlajit yem cat. 

N» , 'V >nu fii’t 6lacsi> psift niN-jns iqilivUMH til Hit-* nvlcnl Ifieally 
Oi’pparptl. ett.sy-to-tilki! little Jrcmivied \>u-.d tab-let 4, Tint's vi'Jiy tliCy 
liiL^y lidpixl sq many K-kinny, wuslu'il mit prnpli: (illicitly to jialn 
«*!«■, much tniij'i- attractive pounds, new pep and rlijoymcnt in lift*. 

Make this money-back test 

Irrmlzetl Yeast. tablet* from yt»ur driiy^t today. if tvEih ttm 
first pat'ka^t? you don't rat better and F'EKL lh'tt<'r. u][|i much 
aarnu stmtitih and pen — If ymjV not convinced Unit lrotiienl Yeast 
will jjive you mumHly atifiuTlJve n< Hi] , tii -it rrifrjty and life, Hlp 
P iiw of this first imt'liJiftc piouurtly refriudiHl toy I kiu IrtiBlicd Yra.rt 
Co., Atlanta. Qa. 

duly too Jiuro you pvt. prmnilo TrtUibd Yi-set, not soraft cheap, 
infi'jior MiSistmne nhiuti ilms not (five [fie >;sii:: it^ulh, J^-nk fur 
tJm SetterH 1Y stamped mi t-neb tulih-L. 1km 'L t u Ike sub^tfcl i 

Special offer! 

Yu it art tb&usaiids hnitriinir up Elm ‘Jr livnlrh rlshT away, we tmuIuj 
tliis special offer. i'lircha-st; a iNJcliauu of honji. it Yeast tablets at 
cut mi the si'a I nn tin- W a rut (nail it bt us witH 4 cllpplnn 
iif tills XKuajrraph. VVi! mill solid you :t fascinating new boot oil 
I tfajthi. "NVie l-'act- About Your Batj." UmiemlxT, rf suits M jtli tlio 
flr^t 339u-kajfp — or money refumirrj. At all tlruualsT.s. JrtAiized Yca.-.t 
Co,. Inu.. JJi-pl. Atlanta, (Ji. 



TUNE IN ON JOHN J. ANTHONY'S GOOD WILL HOUR. 

Seu Jour tuynl nuu^paper for L i yael tinat and station. 



122 A 



POPULAR MECHANICS ADVERTISING SECTION 




A Kalamazoo 

vasa Direct to You" 



CATALOG— FREE 

SUP aik>:l S1E.-S- af 

llratcri, Rams#*, Fgmacfa at 

j \i’TlVHY PRirm Kailr’ 
Terras. VVrlie today for mt-E 
CATALOG. Neiv stYfc*. n*w f«J- 
Ibrca^S-i-lMiUf thitimcrits, 

KaFamazm Stava A. Furnace GA,, 
39 i Rochester Avenue 
Kalamazoo Michigan 

Qvnr t .4 00.000 Satined Olrr* 
JO V<jir> In 



Write for 
f r £ e Catalog 



MAN IN EACH TOWN 

— To Plate Auto Parts i— 

Eeftectors* Fijlui-rfi. Mirrors by lafe mctlm! 

SuiLpjJi> plan i,]' tiitiriufactoriuiE el f. liuim* f^Aris you IN 
GOOD PAYING hfs|\r:ss, Writ!' tod ay fi* IflKK 
particulars aud proofs, 

& m GUNIWETAL COr n # ... 

Ave. M Decatur. 151, 




1^ Endosed t CEKOIr ' ‘'SI 

Self-Oiling. Roller-Bcarin6^^*Tfl^^n|^S^ 

f|i«*.;|i • : relid 1 1 It* jniv. er !*'■ t r ! ■ or I .i c i r jrrvGVHttF 

l - jt| fuel? (nr iiuraiiinir. t'lc. Hi si j fJgMg' 

i nj!l:ti* fur ihr inunn , l *i IW i- -■ 1« Usui ft " > 

it — | pi to "Run It. C h — Tcritlt— -C&Uki FREE 

WITTE ENGINE WORKS 

174-C Oakland A**. KANSAS CITY. MO- 






Smd 25c for ihij Utj fJtwfe Ttkftty 



©r*t 1 rv> riu»' B«:;ti1uMv i'ririlt I n.nJ ll4u«CNibd 
xpitioiif iid Mm* lulei*' CtuJi-| »kamr» Lniwwi . 
TrjLi'M I'.rU tsid tJju,|-,Jii«lL[ xl |. «.r*l ydi'ifi I 



■ bn f i l-T I'jci. rE : : r '< i L»-l 

1HAILER SUPPL Y CO 



Bin Itl-A 




TlkiUr Pufi- 
■ irmximl. il’tr (,,r 

ythlnr Irnu , 

Hi Er-ri.-i.ii.il - i-i^ iv-v* , i, iriiin"'?! 1 j 



W4U J41L WI1 




BUILD IT YOURSELF 



7 he Jim Dandv Cabin CrUtffr 

’ICKiii Tf=U*f ih*.| kxj #v«Fttiih*. C1*»*F n«n>r. 
Ew* E" li'MlM ji »n-v xJi* utiii m* 'jisHiLiaad Dior ruiii 
Tnrtru«t N— ' Fnr* II, DO, Rut >>41 lo 

JIM DANDY Bu 1I6-A WAUSAU, WJS 




EASY PROFITS IN PAINT SPRAYING 

FfUnt wall!?, cpillims. ?(*rtwnn r furniture, radlntorn. 
machinery famer. better l FI. P. motor 

110 Volt U41 tiyfle Afl. amnp’pfp wltli ^Ufay 
tiLLSI, 15 Ft, btrse. tVelirtifl only 44 Iba Carry utiy- 
wticre. IlTLLY UIIAHANTEED. Only SI Via 
f, o, t>, ChleuUn. 5"r Dc-poBlT. Rnlanre COO. or 
flEE VOI'II HEALER Circular F REE. Oct 
started matins money MOW l m 4 ^ 

Irinl AtiHiMEirFoRi? Cfl. Depl. PM-l 191 WaitllPElm Clifcatn V I ■ CfintpSJr i* 

WANT a new busines# 
pr'i; on of your owp, 

with Sit] thr trnulo you fan 
aft' E Jo7 Then become 
0 foot correctionlsl. and 
jti it few weeks earn bis inctimn [n p^tvipp fm, — not mctifeal 
nor chiropody— ecLjy for hoine (rainiciT. no further cnpiial 

ncftii fl. no Lej hny, uu ajpeney, EhiubljFhrd 1SD4. .idfircaa 

Stephenson Labora tory , i n 3C k Bav. Boston , Mass. 



DO YOU 





No fin'esimenE no rtEperiftnee r^qulreJ- 

Na stock tn curry — Nn dcUrerlrn En hiuke W’r 
tupply CTeryEhiuB THKR. Milliufia waLtin# tfl 
iHJ-ir. ScE]H tllTE" sfNJtl* fairiotLcs, onu'es. 

vv'iTkcriu, cEc. lUc Each stile Iradsi IQ tlfry 
luure. Everyone happy to ect nhil you lut'c, 
FREE SAMPLE. Writ# qukh — * itOiLcJrd vvlll dc. 



PRESIDENT 



4 IS N. ClnrL 3! 
Dnpt, 155, Cities nc. 



■0 f“> 1 

"QRR — Prepare for the Worst!” 

( Continu ed from pars 2 23 1 

needed. Well aware of the value of co- 
ordinated activity* they cooperated in 
manning one station. W1EBO* high on its 
hilltop location on the edge of the city, A 
five-meter link, using army equipment, to 
the city hall provided a direct circuit for 
city and relief officials, thus helping to 
speed up rescue and the transport of sup- 
plies to the stricken area. All of Norwich’s 
communication, official and otherwise, went 
through this station for four days follow- 
ing the storm. 

Today’s trend toward a highly special- 
ized type of amateur emergency prepara- 
tion is the logical outcome of a long his- 
tory of participation in disaster relief. 
Nearly twenty years ago the entire Twin 
City region of Minneapolis was isolated by 
a blizzard that brought down all wires. 
Someone thought of the local amateur sta- 
tion at the University of Minnesota — per- 
haps it could furnish the vital link to the 
l ‘outside. ,? It could and did, and for two 
days handled press and official emergency 
traffic. In nearly two decades that have 
passed since, not once has amateur radio 
failed to respond when called on to provide 
communication from stricken centers. 

It has become apparent in recent years* 
however, that this service depended too 
frequently on fortunate combinations of 
circumstances that put a completely self- 
powered amateur station in a region w-here 
all power lines came down, or assured sig- 
nals from weak stations in isolated centers 
being picked up promptly by brother sta- 
tions outside. Precious time was being 
wasted in clearing the air of non -partici- 
pating stations, and in building up net- 
works to handle the traffic. In the emer- 
gency regions there was lack of coordina- 
tion among the existing amateur facilities. 

Study of this problem resulted in the 
emergency corps plan which is being pro- 
moted among the thousands of amateur 
members of the A, E, R. L, throughout the 
United States and Canada. Under the plan 
the “emergency coordinator 1 ’ is the hub of 
amateur preparedness organization in his 
community. His job is to organize all am- 
ateur facilities, pick the best stations in 
each group to act as key stations* select the 
fastest and most accurate operators to man 
key and microphone and plan the utiliza- 
tion of the remainder of available person- 







sage clerks, technicians, etc. In this way. 
Instead of a large number of local stations 
being on the air, the best -located and best- 
equipped stations for the work in hand are 
to he manned by the most competent op- 
erators. The coordinator also contacts local 
Red Cross, police, press* military and civic 
authorities during normal times, to inform 
them of the availability of amateur com- 
munication, to acquaint himself with the 
requirements of each service and plan how 
best to meet those requirements with am- 
ateur facilities at his disposal. 

Communication needs in time of emer- 
gency* League officials found, boiled down 
lo three types: first, intra-city or “cross- 
town” work to replace or augment local 
telephone service between relief agencies 
in the community; second* communication 
between the towns in the stricken area and 
those immediately outside; third, long- 
distance communication. All these are pro- 
vided for in the emergency corps plans. 

The five-meter band, in general, provides 
communication only for visual distances 
and so is ideally suited for the handling of 
4 ‘cross -town” traffic. Medium distances are 
spanned on the eighty -me ter and lfifl- 
meter bands and these thus become ideally 
suited for inter-city work, the handling of 
dispatches to relief agencies near by, re- 
ports of river heights* press and personal 
inquiries* etc, If long-distance communi- 
cation becomes necessary* the forty and 
twenty meter bands may be used* 

The A. R* R* L, for several years has 
been promoting the construction by ama- 
teurs of auxiliary emergency equipment 
designed to work independently of com- 
mercial power lines. Most of this equip- 
ment is designed to operate from ordinary 
six-volt storage batteries* although some 
of the larger amateur club groups pool 
their resources and purchase gasoline- 
driven generators, 

As a proving ground for these portable- 
emergency stations* the League sponsors 
ixn annual “Field Day” in which amateurs 
pick the most isolated spots they can find* 
set up equipment and establish communi- 
cation with other amateur stations. 

More than 2,000 operators have regis- 
tered themselves and their apparatus at 
League headquarters in West Hartford, 
and more than 200 coordinators have been 
appointed. Thus the radio amateur is pre- 
paring to combat the disaster of tomorrow,. 
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It's silly to wait until the car overheats 
to clean out the radiator. You waste power 
and fuel. And you may be heading for an 
expensive repair bilk 

Don’t wait! Use Sam-Flush regularly at 
least twice a year to clean out automobile 
radiators. Do the job yourself. It costs 
only 10c (25c far the largest trucks and 
tractors). Just pour in Sani-Flush. Run 
the engine. Drain* flush and refill { direc- 
tions on the can). That's all there is to 
it. And your radiator is sweet and clean. 
If you prefer, ask your garage or service 
station to do the job for you* Insist on 
Sani-Flush, it cannot injure motor or fit- 
tings, You 'll find Sani-Flush m most bath- 
rooms for cleaning toilets. Sold by grocery , 
drug, hardware* and five-and-ten-cent 
stores. 25c and 10c si^es. The Hygienic 
Products Company* Canton* Ohio, 
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Ships for the New Merchant Fleet 

{Continued from page 245) 

492 feet long, have a draft of twenty-eight 
feet, and a speed of sixteen and one^half 
knots. They will have accommodations for 
sixty -eight to 100 passengers and are to 
cost about $3,000,000 each. Each ship has 
five cargo holds with a deep tank at each 
end of the vessel for oil cargo or ballast. 
Propulsion will be by a single screw driven 
by a geared turbine of the latest design 
with steam supplied by oil-burning water- 
tube boilers* 

This spring the first of a new fleet of fast 
tankers intended for commercial service 
but capable of traveling v/ith the battle 
fleet as auxiliaries was launched. In all 
twenty-four of these ships are under con- 
struction or planned. The tankers will have 
sustained sea speed, fully loaded, of six- 
teen and one-half knots and will be re- 
quired to develop eighteen knots in trials* 
Each will be 525 feet long and will have a 
cargo capacity of about 150,000 barrels. 
Engines will develop 12,800 horsepower, 
about three times the power of most tank- 
ers now in service. Ships using steam 
power wdi be fitted with the latest turbo- 
electric drives, using superheated steam at 
900 degrees Fahrenheit and up to 625 
pounds pressure per square inch. The ves- 
sels will cost some $3,000,000 each. 

Features that make them useful as naval 
auxiliaries include their two-compartment 
fioodability and stability, magazine spaces 
and gun foundations, gear for refueling 
other vessels at sea, extended cruising ra- 
dius, and twin-screw propulsion* They are 
to bo equipped with paravane gear for 
protection against mines and with. Navy 
searchlights. 

The first twelve tankers of the fleet are 
being built by the Newport News, Sun, 
Bethlehem, and Federal ship-building 
companies for the Standard Oil company 
of New Jersey at a total contract price of 
$37,500,000. 

There are currently being launched a 
number of other new tankers, not included 
in the Commission’s program, that mark 
new high levels in seagoing comfort for the 
crew* Of slightly less capacity and speed 
than the others, they are fitted with all the 
latest impi T ovemcnts including automatic 
radio SOS receivers and automatic alarms 
to indicate failure of the running lights or 
failure of engine oil feeds* 




n o <r Ll 

^ o 7 

Money Savers for the Builder 



{ Continued from page 1&91 



two quarter- inch plywood sheets glued to 
an internal framework, forming a finished 
wall two inches thick. The internal air 
spaces may be filled with insulation. The 
panels are locked together permanently a l 
the time of erection with no visible con- 
struction joints. This system is somewhat 
cheaper than ordinary types of construc- 
tion and is said to be much stronger than 
the usual frame construction, as well as 
much lighter. 

In another effort to bring down costs, 
one concern has developed a method of 
pouring reinforced concrete homes at 
prices that compare favorably with frame 
and stucco construction. After the floor is 
poured and steel exterior and interior wall 
forms are erected, all standing walls are 
poured in a continuous operation that re- 
quires only thrce-and-a-half hours for a 
five-room one-storv house. Exterior walls 
are really double, consisting of two inches 
of concrete, a six- inch air space with con* 
crete studs, and two more inches of con*- 
crete. The building is reinforced with steel 
rods embedded in the structure and is rot- 
proof as well as termite, fire, and earth- 
quake proof. Both this concrete construc- 
tion and the plywood construction may be 
adapted to different plans. 

One approach to prefabrication that Is 
being tried at present is to precut all the 
framing of a house. As a matter of fact 
partial prefabrication of the home has al- 
ready arrived. Standard sizes of windows, 
stock entrance doors and frames, and such 
things as factory- made cabinets and man- 
tels are widely available. As much as 
twenty per cent in the cost of such items 
can be saved by using stock patterns and 
sizes, yet they may be arranged to fit any 
architectural plan. 

The number of new homes built per year 
in the United States has been increasing. 
Last year some 325,000 family units were 
built and estimates have been made that 
the total this year will be one-third larger, 
the largest number of family units in any 
year since 1024, 
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No Tanks, Liquids, Generators 

ODES SAME WORK AS BIG OUTFITS 

Millions of old auto -parts, and all 
kinds of old, worn articles in homes, 
stores, offices* factories everywhere 
an now be electroplated with a petma - 
nets! brand-new spark] in £ coat of metal 
— by electrolysis — with (he stroke of a 
brush, ta ay as painting— no H isma ntti rig 
—plates right on the spot. Any okctric 
light, socket of tar battery. Weighs only 
a f*w pounds. Take it anywhere— ready 
for ;nstant use. 

Quick, Easy Way to Start Yom Own 
Business 

MAKE BIG PROFITS AT ONCE 

Amazing low price and rragic-1 ike dem- 
onstration brings you t hr msapds of orders 
for plating from garages* radio shop?, 
bicycle shops, machine pIioijs, home work 
shops, fiictork'F, officci?, janitors, doctors, 
demists, jewelers and farmers, homes, 
atorts, etc,— with hie profits lor yoial Liit 
of plating charges furnished ;. also tu (sorts 
of remarkable, daily earnittji«, 

2-MINUTE DEMONSTRATION 
WITH SAMPLE AMAZES EVERYBODY 

Send today for FREE Sample a:jd amaz- 
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A WHOLE TOOL SHOP 
IN YOUR HAND 

Smooth, steady power at your fin- 
ger tips. flaps 300 el ncsssori c:s tea 
Krind* drill, puliah* rout, cut, 
earvt, sit rad, saw, sharpen, cn- 
Krnve, cfc. Plugs in any AC or 
DC socket, 18,000 r.p.ip. Ifi Oz, ’ 
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nr Hardware, Toni nr Dppt, 

Stores, or order on 10- Day* j 
Money- Hack Trifd. ‘510.75 po*t>- C 
paid with 3 Accessories . , . De r 

l.itse Model, US.IHKJ r.jkjri. 12 oz. £ 

SIB. 50 with Abrewories. J 

Chicago Wheel t Mlg. C* H f101 W. Manrse $L. Dept. PM.Chic^A.III 



Sow 
flours 
of Hand 
Work 



C Inquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 



